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Abstract of JP2001083102 

PROBLEM TO BE SOLVED: To obtain a high-accuracy, small-sized, highly stable, and high- performance 
electromagnetic-wave type concentration measuring instrument. SOLUTION: An electromagnetic-wave type 
concentration measuring instrument measures the concentration of an object to be measured contained in a 
material 1 to be measured by transmitting an electromagnetic wave into a measuring pipe (or measuring container) 
2 containing the material 1 and receiving the electromagnetic wave 7 transmitted through the material 1 . In this 
case, dielectric waveguides 8a and 8b are used for an electromagnetic wave transmitter-receiver and the 
electromagnetic wave is directly transmitted from the waveguides 8a and 8b to the object to be measured. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic wave which transmitted the electromagnetic wave with 
the electromagnetic wave transceiver vessel into measurement tubing with which the 
quality of a device under test exists, or a measurement container, and penetrated the 
inside of said quality of a device under test is received. The electromagnetic wave 
formality measuring device characterized by using a dielectric waveguide for said 
electromagnetic wave transceiver machine, and transmitting a direct electromagnetic 
wave to said measuring object object from the dielectric waveguide concerned in the 
electromagnetic wave formality measuring device which measures the concentration of 
the measuring object object contained in said quality of a device under test. 
[Claim 2] The electromagnetic wave formality measuring device characterized by using 
the metal waveguide which filled up the interior with the dielectric as said dielectric 
waveguide in said electromagnetic wave formality measuring device according to claim 
1. 

[Claim 3] The electromagnetic wave formality measuring device characterized by using 
a NED guide as said dielectric waveguide in said electromagnetic wave formality 
measuring device according to claim 1. 

[Claim 4] The electromagnetic wave which transmitted the electromagnetic wave with 
the electromagnetic wave transceiver vessel into measurement tubing with which the 
quality of a device under test exists, or a measurement container, and penetrated the 
inside of said quality of a device under test is received. The electromagnetic wave 
formality measuring device characterized by inserting the quarter-wave length plate 
which reduces electromagnetic wave reflection between said electromagnetic wave 
transceiver machines and said quality of a device under test in the electromagnetic 
wave formality measuring device which measures the concentration of the measuring 
object object contained in said quality of a device under test. 

[Claim 5] The electromagnetic wave formality measuring device characterized by using 
a dielectric rod antenna as said electromagnetic wave transceiver machine in the 
electromagnetic wave formality measuring device which measures the concentration of 



the measuring object object which receives the electromagnetic wave which transmitted 
the electromagnetic wave with the electromagnetic wave transceiver vessel, and 
penetrated the inside of said quality of a device under test, and is contained at said 
quality of a device under test in measurement tubing with which the quality of a device 
under test exists, or a measurement container. 

[Claim 6] The electromagnetic wave formality measuring device characterized by to use 
the electromagnetic horn which filled up the interior with the dielectric as said 
electromagnetic wave transceiver machine in the electromagnetic wave formality 
measuring device which measures the concentration of the measuring object object 
which receives the electromagnetic wave which transmitted the electromagnetic wave 
with the electromagnetic wave transceiver vessel, and penetrated the inside of said 
quality of a device under test, and is contained at said quality of a device under test in 
measurement tubing with which the quality of a device under test exists, or a 
measurement container. 

[Claim 7] The electromagnetic wave formality measuring device characterized by to 
combine the dielectric lens which adjusts electromagnetic wave directivity and a 
refractive index to said electromagnetic wave transceiver machine in the 
electromagnetic wave formality measuring device which measures the concentration of 
the measuring object object which receives the electromagnetic wave which transmitted 
the electromagnetic wave with the electromagnetic wave transceiver vessel, and 
penetrated the inside of said quality of a device under test, and is contained at said 
quality of a device under test in measurement tubing with which the quality of a device 
under test exists, or a measurement container. 

[Claim 8] The electromagnetic wave formality measuring device characterized by using 
a microstrip antenna as said electromagnetic wave transceiver machine in the 
electromagnetic wave formality measuring device which measures the concentration of 
the measuring object object which receives the electromagnetic wave which transmitted 
the electromagnetic wave with the electromagnetic wave transceiver vessel, and 
penetrated the inside of said quality of a device under test, and is contained at said 
quality of a device under test in measurement tubing with which the quality of a device 
under test exists, or a measurement container. 

[Claim 9] The electromagnetic wave formality measuring device characterized by using 
a circularlypolarized-wave antenna as said electromagnetic wave transceiver machine 
in the electromagnetic wave formality measuring device which measures the 
concentration of the measuring object object which receives the electromagnetic wave 
which transmitted the electromagnetic wave with the electromagnetic wave transceiver 



vessel, and penetrated the inside of said quality of a device under test, and is contained 
at said quality of a device under test in measurement tubing with which the quality of a 
device under test exists, or a measurement container. 

[Claim 10] It is the electromagnetic wave formality measuring device characterized by 
said microstrip antenna being a circularly-polarized-wave antenna in said 
electromagnetic wave formality measuring device according to claim 8. 
[Claim 111 It is the electromagnetic wave formality measuring device characterized by 
considering as the multilayer structure which said microstrip antenna becomes from 
two or more dielectric layers and two or more conductor layers in said electromagnetic 
wave formality measuring device according to claim 8. 

[Claim 12] The electromagnetic wave which transmitted the electromagnetic wave with 
the electromagnetic wave transceiver vessel into measurement tubing with which the 
quality of a device under test exists, or a measurement container, and penetrated the 
inside of said quality of a device under test is received. The electromagnetic wave 
formality measuring device characterized by using a self-assistant opposite antenna or 
the antenna of a configuration similar to it as said electromagnetic wave transceiver 
machine in the electromagnetic wave formality measuring device which measures the 
concentration of the measuring object object contained in said quality of a device under 
test. 

[Claim 13] It is the electromagnetic wave formality measuring device characterized by 
using said electromagnetic wave transceiver machine as a spiral antenna in said 
electromagnetic wave formality measuring device according to claim 12. 
[Claim 14] It is the electromagnetic wave formality measuring device characterized by 
forming said spiral antenna in the shape of a cone in said electromagnetic wave 
formality measuring device according to claim 13. 

[Claim 15] It is the electromagnetic wave formality measuring device characterized by 
constituting said spiral antenna as a microstrip antenna in said electromagnetic wave 
formality measuring device according to claim 13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention transmits an electromagnetic wave to the quality 
of a device under test, receives the electromagnetic wave which penetrated the inside of 



the quality of a device under test, and relates to the electromagnetic wave formality 
measuring device which measures the concentration of the measuring object object 
contained in the quality of a device under test, especially increases receiving 
reinforcement sharply, and relates to the small electromagnetic wave formality 
measuring device with the high engine performance which enabled it to perform highly 
precise and extremely stable density measurement. 
[0002] 

[Description of the Prior Art] As a means to measure from the former the concentration 
of the measuring object object contained in the quality of a device under test, an 
electromagnetic wave is transmitted to the quality of a device under test, the 
electromagnetic wave which penetrated the inside of the quality of a device under test is 
received, and the method of changing into the concentration of a measuring object object 
the information acquired from a transmission wave and a received wave is learned. 
[0003] Drawing 28 is drawing showing the example of an outline configuration of the 
electromagnetic wave formality measuring device by this kind of conventional method. 
[0004] In drawing 28 , the quality 1 of a device under test exists in the measurement 
tubing (or measurement container) 2. 

[0005] The electromagnetic wave transparency apertures 3a and 3b of a pair are 
attached in two places which the measurement tubing 2 counters. 
[0006] A RF is generated from the conversion means 4 and incidence of the 
electromagnetic wave is carried out from transmitting antenna 6a through waveguide 
5a. As waveguide, the coaxial cable for high frequency, a semi rigid cable, etc. are 
usually used. And the electromagnetic wave by which incidence was carried out passes 
along electromagnetic wave transparency aperture 3a, and penetrates the inside of the 
quality 1 of a device under test. 

[0007] As for the transparency electromagnetic wave 7 which penetrates the inside of 
the quality 1 of a device under test, reinforcement and velocity of propagation change 
with the differences in the property of the quality 1 of a device under test. It is received 
by receiving-antenna 6b through electromagnetic wave transparency aperture 3b of the 
opposite side, and this transparency electromagnetic wave 7 is told to the conversion 
means 4 through waveguide 5b. 

[0008] The conversion means 4 changes the information on a transmission wave and a 
received wave into the concentration of the measuring object object contained in the 
quality 1 of a device under test. 

[0009] Although there is a method of using change of the electromagnetic wave rate by 
the measuring object object for the approach of computing concentration from the 
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intensity ratio of a transmission wave and a received wave to the 1st as the conversion 
approach here using attenuation of the electromagnetic wave by the measuring object 
object and the 2nd, recently, the 2nd approach is applied and many approaches of 
detecting the phase contrast of a transmission wave and a received wave, and changing 
into concentration have been used. 
[0010] 

[Problem(s) to be Solved by the Invention] However, there is a trouble as shown below in 
the electromagnetic wave formality measuring device by the above conventional 
methods. 

[0011] (The 1st trouble) There is reflection at the time of carrying out incidence to 

different matter with which electromagnetic waves differ as the 1st trouble. 

[0012] First, the characteristic impedance of the matter is introduced as theoretical 

preparation for explaining a trouble. It sets permeability to mu, setting the dielectric 

constant of the matter as epsilon, and characteristic-impedance Z is expressed with a 

degree type. 

[0013] 

[Equation l] 

e . (o 



[0014] It is the permeability in epsilon 0 and a vacuum about the dielectric constant in a 
vacuum mu 0 When it carries out, it is the vacuous characteristic impedance Z0. It is 
expressed with a degree type. 
[0015] 
[Equation 2] 

Z 0 - - 376.7 (Q> (2) 

[0016] Next, specific-inductive-capacity epsilonr of the matter and relative permeability 

mur A degree type defines. 

[0017] 

[Equation 3] 



(3) 



[0018] Specific-inductive-capacity epsilonr of the matter, and relative permeability mur 
When it uses, characteristic-impedance Z of the matter is the characteristic impedance 
Z0 in a vacuum. It uses and is expressed with a degree type. 
[0019] 

[Equation 4] 




[0020] Next, the case where an electromagnetic wave carries out incidence to the matter 
2 from the matter 1 is considered. 

[0021] If incidence of the electromagnetic wave is carried out to the matter 2 from the 
matter 1 as shown in drawing 29 , a part of electromagnetic wave will be reflected by 
the difference in the characteristic impedance of the matter 1 and the matter 2 on the 
boundary of the matter 1 and the matter 2. 

[0022] The permeability t and reflection factor r of an electromagnetic wave are the 
characteristic impedance Zl of the matter 1, and the characteristic impedance Z2 of the 
matter 2. It uses and is expressed with a degree type. 
[0023] 

[Equation 5] 

2min(Z lr Z 2 ) 

(5) 

r _ fa - z al 

*1 + z 2 



[0024] (5) Setting at a ceremony, min (Zl and Z2) is Zl and Z2. It is the value oft 
smaller one inside. 

[0025] Furthermore, the case of drawing 28 which is the conventional example 
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considered. 

[0026] Supposing the perimeter of an antenna is air, the characteristic impedance of air 
is the characteristic impedance Z0 in a vacuum. The electromagnetic wave emitted from 
transmitting antenna 6a since it was almost equal is a characteristic impedance Z0. It is 
transmitted and incidence of the medium is carried out to electromagnetic wave 
transparency aperture 3a. 

[0027] Generally, the characteristic impedance of electromagnetic wave transparency 
aperture 3a is the characteristic impedance Z0 in a vacuum. Since it differs, reflection of 
an electromagnetic wave is produced in an interface. 

[0028] Next, although incidence of the electromagnetic wave which penetrated 
electromagnetic wave transparency aperture 3a is carried out to the quality 1 of a 
device under test, since the characteristic impedance of the quality 1 of a device under 
test generally differs from the characteristic impedance of electromagnetic wave 
transparency aperture 6a, it produces reflection of an electromagnetic wave too also 
here. 

[0029] An electromagnetic wave produces reflection of an electromagnetic wave 
similarly hereafter hetween electromagnetic wave transparency aperture 3b and the air 
of the perimeter of receiving-antenna 6b between the quality 1 of a device under test, 
and electromagnetic wave transparency aperture 3b. 

[0030] If all of the effect of [ other than reflection of an interface, such as the directivity 
of an antenna and the directivity of an antenna, ] are disregarded in order to simplify 
explanation, it is Zw in the characteristic impedance of the quality 1 of a device under 
test about the characteristic impedance of Zs and the electromagnetic wave 
transparency apertures 3a and 3b. It carries out and is the electromagnetic wave 
permeability ttotal from transmitting antenna 6a to receiving-antenna 6b. It is 
expressed with a degree type. 
[0031] 

[Equation 6] 



; total 
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[0032] Next, the general physical properties of the quality 1 of a device under test and 
the electromagnetic wave transparency apertures 3a and 3b are discussed. 
[0033] It is known for many matter that relative permeability is equal to about 1. 
Although, as for 1, the matter of the class called the magnetic substance has greatly 
different relative permeability, it is rare that these serve as quality of a device under 
test or a measuring object object, and since it is easy, in this explanation, it is assumed 
that the relative permeability of the quality of a device under test and a measuring 
object object is 1. 

[0034] However, even when relative permeability is not 1, the explanation which used 
the characteristic impedance is effective and it is added over this invention at large that 
the means is effective. 

[0035] On the other hand, generally the specific inductive capacity of the matter 
changes greatly with differences in the molecular structure of the matter. A measuring 
object object is mixed underwater and, as for the quality 1 of a device under test, it is 
usually decided by the ratio of the specific inductive capacity of water, and the specific 
inductive capacity of the underwater measuring object matter that the dielectric 
constant will be it. 

[0036] When the ratio of concentration of a measuring object object is not not much high, 
the dielectric constant of the quality of a device under test takes the value 
comparatively near the specific inductive capacity of the water which is a medium. The 
specific inductive capacity of water has a dependency over temperature and the 
frequency of an electromagnetic wave about by about 80. 

[0037] When it substitutes for the aforementioned (2) formula, using relative 
permeability as 1 using specific inductive capacity of water as 80, the characteristic 
impedance of water is about 42 (omega). 

[0038] Moreover, as for an electromagnetic wave transparency aperture, few dielectrics 
of attenuation are used. 

[0039] There is Teflon resin in the matter well used as a dielectric with little 
attenuation, and about 2 characteristic impedance of the dielectric constant is about 266 
(omega). 

[0040] If these are substituted for (6) types, 0.051 will be obtained as permeability. 
[0041] That is, it will not pass over the electromagnetic wave from which even a 
receiving antenna is transmitted to about 5% of the whole, but the remainder will be 
reflected and lost on a boundary with the matter. For this reason, the electromagnetic 
wave received in the conventional electromagnetic wave formality measuring device 
was feeble. 



[0042] In addition, in the above-mentioned explanation, in order to make a trouble easy 
to explain, it has been disregarded that the electromagnetic wave which spreads the 
inside of the matter which has conductivity produces attenuation, but since some have 
conductivity, the actual quality of a device under test including water must take 
attenuation by conductivity into consideration in actual measurement. 
[0043] Reception of an electromagnetic wave became difficult, and aggravation of the 
precision by the fall of a S/N ratio, and when the worst, it may be able to stop for this 
reason, might be unable to perform density measurement by the matter with high 
conductivity. 

[0044] (The 2nd trouble) There is directivity of an electromagnetic wave as the 2nd 
trouble. 

[0045] Electromagnetic wave generators, such as an antenna, can give directivity by 
devising the design approach. The usual antenna is designed for the purpose of the 
transmission and reception of an electromagnetic wave it is under [ air ] receiving, and 
various kinds of directional antennas are proposed by current. 

[0046] However, in an electromagnetic wave formality measuring device, since the 
transmission and reception to the quality of a device under test are performed, the 
conventional method cannot be used as it is supposing transmission and reception in air. 
[0047] Furthermore, since an electromagnetic wave transparency aperture intervened 
between a transceiver antenna and the quality of a device under test, electromagnetic 
wave directivity could not be controlled directly to the quality of a device under test, and 
the inside of the quality of a device under test was not able to be made to spread 
efficiently in the electromagnetic wave formality measuring device of the conventional 
method. 

[0048] (The 3rd trouble) There is magnitude of an electromagnetic wave transceiver 
machine as the 3rd trouble. 

[0049] The die length of the component with which the magnitude of the antenna used 
as an electromagnetic wave transceiver machine is generally used for an antenna 
depending on the electromagnetic wave length in an electromagnetic wave propagation 
medium is the same as wavelength, or its 1/2 wave of the one half is common. 
[0050] The electromagnetic wave frequency used for an electromagnetic wave formality 
measuring device has 1GHz - common about 2GHz, and since the wavelength in such 
air is set to 15cm - about 30cm, when 1/2 wave of antenna is constituted temporarily, the 
die length of a component is set to about 7.5" 15cm. 

[0051] Since the electromagnetic wave formality measuring device of a piping clamping 
die is the aperture of 100mm - about 300mm, it is too large for using for an 
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electromagnetic wave formality measuring device the way things stand. Therefore, in 
the electromagnetic wave formality measuring device of a conventional type, the 
antenna needed to be miniaturized by the approach of filling up an antenna with the 
matter with a high dielectric constant. 

[0052] (The 4th trouble) As the 4th trouble, with the electromagnetic wave formality 
measuring device of the conventional method, when the quality of a device under test 
was a liquid, and when the quality of a device under test was uneven or air bubbles 
were mixed in the interior, the problem which an error produces was in concentration. 
Hereafter, this cause is explained. 

[0053] That is, a part of electromagnetic waves are scattered about by existence of the 
ununiformity of the quality of a device under test or air bubbles. Although all the 
electromagnetic waves that reach a receiving antenna were received in the conventional 
electromagnetic wave formality measuring device, not only the electromagnetic wave 
that penetrated the quality of a device under test but the dispersion electromagnetic 
wave by existence of the ununiformity of the quality of a device under test or air bubbles 
is received by coincidence by the received electromagnetic wave. Since a received 
electromagnetic wave required for density measurement is an electromagnetic wave 
which penetrated the quality of a device under test, a dispersion electromagnetic wave 
causes a measurement error. 

[0054] (The 5th trouble) The 5th trouble originates in the frequency band of an 
electromagnetic wave transceiver machine. 

[0055] The electromagnetic wave transceiver machine used for the electromagnetic 
wave formality measuring device of the conventional method had the trouble that the 
width of face of the electromagnetic wave frequency which can be used was narrow, and 
dispersion was in optimum frequency. 

[0056] Drawing 30 is the graphical representation showing the typical property of the 
electromagnetic wave transceiver machine used for the electromagnetic wave formality 
measuring device of the conventional method. 

[0057] This calls return loss measurement, changes a frequency, measures the ratio of 
the power which was reflected without emanating and has returned to the power sent 
towards the transmitting antenna, and is a general measuring method as an 
effectiveness verifying method of an antenna. 

[0058] In drawing 30 , the engine performance as an antenna becomes high, so that the 
value of an axis of ordinate is low. Generally, although there was frequency dependent 
in the engine performance of all antennas, as shown in drawing 30 , the frequency range 
which near optimum frequency is a sharp trough and can use was narrow [ the 
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electromagnetic wave transceiver machine used for the electromagnetic wave formality 
measuring device of the conventional method ]. 

[0059] Moreover, since there was dispersion for every components, when using it for a 
product, to optimum frequency, return loss measurement actually needed to be 
performed, and the group of the electromagnetic wave transceiver machine with which 
optimum frequency suits needed to be sorted out to it. 

[0060] Furthermore, this problem had become the hindrance of the engine performance 
and the improvement in functional of an electromagnetic wave formality measuring 
device. Since there is a dependency over electromagnetic wave frequency, the amount of 
information acquired increases to the quality of a device under test including water by 
measuring on a different frequency. 

[0061] Moreover, in the electromagnetic wave formality measuring device of a method 
which detects the phase contrast of a transmission wave and a received wave, and is 
changed into concentration, although it is difficult to judge this when phase contrast 
360 degrees or more arises, phase contrast 360 degrees or more can be judged by 
measuring phase contrast on two or more different frequencies. 

[0062] However, since the electromagnetic wave transceiver machine used for the 
electromagnetic wave formality measuring device of the conventional method had the 
narrow frequency range which can be used, it was able to be measured only on one 
frequency as a matter of fact. 

[0063] The purpose of this invention is to offer the small electromagnetic wave formality 
measuring device with the high engine performance which receiving reinforcement is 
increased sharply and can perform highly precise and extremely stable density 
measurement. 
[0064] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
invention of claim 1 In the electromagnetic wave formality measuring device which 
measures the concentration of the measuring object object which receives the 
electromagnetic wave which transmitted the electromagnetic wave with the 
electromagnetic wave transceiver vessel, and penetrated the inside of the quality of a 
device under test, and is contained at the quality of a device under test in measurement 
tubing with which the quality of a device under test exists, or a measurement container 
He uses a dielectric waveguide for an electromagnetic wave transceiver machine, and is 
trying to transmit a direct electromagnetic wave to a measuring object object from the 
dielectric waveguide concerned. 

[0065] Therefore, in the electromagnetic wave formality measuring device of invention 
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of c laim 1, by using a dielectric waveguide for an electromagnetic wave transceiver 
machine, and transmitting a direct electromagnetic wave to a measuring object object 
from this dielectric waveguide, since there is little inclusion between an electromagnetic 
wave transceiver machine and the quality of a device under test, receiving 
reinforcement can be raised sharply. The problem it becomes difficult to measure by this 
in the matter which has conductivity since receiving reinforcement is insufficient can be 
solved greatly, and highly precise and extremely stable density measurement can be 
performed. 

[00661 Moreover, in invention of claim 2, the metal waveguide which filled up the 
interior with the dielectric is used as a dielectric waveguide in the electromagnetic wave 
formality measuring device of invention of above-mentioned claim 1. 
[0067] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 2, by using the metal waveguide which filled up the interior with the dielectric 
as a dielectric waveguide, it can be in the condition of having surrounded the perimeter 
of a dielectric waveguide with the metal wall, the electromagnetic wave leakage by the 
exterior from a dielectric waveguide can be prevented, and an electrical transmission 
property can be improved. 

[0068] Furthermore, in invention of claim 3, the NRD guide is used as a dielectric 
waveguide in the electromagnetic wave formality measuring device of invention of 
above-mentioned claim 1. 

[0069] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 3, since it becomes impossible to produce electromagnetic wave propagation 
except a dielectric waveguide when sufficiently small spacing of a metal plate is taken 
by using a NRD guide as a dielectric waveguide, the leakage of the electromagnetic 
wave from a dielectric waveguide is lost. Thereby, the same operation as invention of 
c laim 2 mentioned above can be acquired with a simpler configuration. 
[0070] The electromagnetic wave which transmitted the electromagnetic wave with the 
electromagnetic wave transceiver vessel by invention of claim 4 on the other hand into 
measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
is received. In the electromagnetic wave formality measuring device which measures 
the concentration of the measuring object object contained in the quality of a device 
under test, the quarterwave length plate which reduces electromagnetic wave 
reflection between an electromagnetic wave transceiver machine and the quality of a 
device under test is inserted. 

[0071] Therefore, in the electromagnetic wave formality measuring device of invention 
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of claim 4, by inserting the quarterwave length plate which reduces electromagnetic 
wave reflection between an electromagnetic wave transceiver machine and the quality 
of a device under test, reflection of the electromagnetic wave produced between 
diss imilar material is controlled, i.e., reflection in an interface can be controlled and 
receiving reinforcement can be raised. 

[0072] Moreover, in invention of claim 5, the electromagnetic wave which transmitted 
the electromagnetic wave with the electromagnetic wave transceiver vessel into 
measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
is received, and the dielectric rod antenna is used as an electromagnetic wave 
transceiver machine in the electromagnetic wave formality measuring device which 
measures the concentration of the measuring object object contained at the quality of a 
device under test. 

[0073] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 5, if a dielectric rod antenna is projected in the quality of a device under test by 
using a dielectric rod antenna as an electromagnetic wave transceiver machine, an 
electromagnetic wave will be transmitted from a cylindrical part to the quality of a 
device under test, it will spread in the quality of a device under test, and, on the other 
hand, the boundary of a dielectric will be generated in a cylindrical part, but to the 
electromagnetic wave propagation direction, since it is not perpendicular, reflection of 
an electromagnetic wave hardly takes place. Thereby, the same reflective reduction 
operation as invention of claim 4 mentioned above can be acquired by another principle. 
[0074] Furthermore, in invention of claim 6, the electromagnetic wave which 
transmitted the electromagnetic wave with the electromagnetic wave transceiver vessel 
into measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
is received, and the electromagnetic horn which filled up the interior with the dielectric 
is used as an electromagnetic wave transceiver machine in the electromagnetic wave 
formality measuring device which measures the concentration of the measuring object 
object contained at the quality of a device under test. 

[0075] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 6, since the range which an electromagnetic wave penetrates can be made to 
change by adjusting the opening area of an electromagnetic horn by using the 
electromagnetic horn which filled up the interior with the dielectric as an 
electromagnetic wave transceiver machine, a field to actually measure in the quality of 
a device under test used as the measuring object can be adjusted freely. 
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[0076] On the other hand, in invention of claim 7, the electromagnetic wave which 
transmitted the electromagnetic wave with the electromagnetic wave transceiver vessel 
into measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
was received, and the dielectric lens which adjusts electromagnetic wave directivity and 
a refractive index to an electromagnetic wave transceiver machine is combined in the 
electromagnetic wave formality measuring device which measures the concentration of 
the measuring object object contained at the quality of a device under test. 
[0077] Therefore, it sets to the electromagnetic wave formality measuring device of 
invention of claim 7. By combining the dielectric lens which adjusts electromagnetic 
wave directivity and a refractive index to an electromagnetic wave transceiver machine 
Only the electromagnetic wave which advances into the sense which the quality of a 
device under test could be made to penetrate the high electromagnetic wave of 
uniformity, and was arranged in the receiving side at the time of transmission is 
receivable. The electromagnetic wave of the noise component by dispersion can be 
removed, and a field to actually measure in the quality of a device under test used as the 
measuring object like invention of claim 6 mentioned above can be adjusted freely. 
[0078] Moreover, in invention of claim 8, the electromagnetic wave which transmitted 
the electromagnetic wave with the electromagnetic wave transceiver vessel into 
measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
is received, and the microstrip antenna is used as an electromagnetic wave transceiver 
machine in the electromagnetic wave formality measuring device which measures the 
concentration of the measuring object object contained at the quality of a device under 
test. 

[0079] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 8, by using a microstrip antenna as an electromagnetic wave transceiver 
machine, an electromagnetic wave transceiver machine is simplified and small, 
lightweight, and cheap equipment can be realized. 

[0080] Furthermore, in invention of claim 9, the electromagnetic wave which 
transmitted the electromagnetic wave with the electromagnetic wave transceiver vessel 
into measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
is received, and the circularlypolarized-wave antenna is used as an electromagnetic 
wave transceiver machine in the electromagnetic wave formality measuring device 
which measures the concentration of the measuring object object contained at the 
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quality of a device under test. 

[0081] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 9, since a circularly-polarized wave spreads in the quality of a device under test 
and only the circularlyTolarized-wave component of the time of transmission and the 
same direction is received by using a circularly-polarized-wave antenna as an 
electromagnetic wave transceiver machine, the electromagnetic wave scattered about as 
a circularly-polarized-wave component of different sense can be removed, and an error 
can be reduced. 

[0082] On the other hand, in invention of claim 10, the microstrip antenna is used as the 
circularly-polarized-wave antenna in the electromagnetic wave formality measuring 
device of invention of above-mentioned claim 8. 

[0083] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 10, it is realizable for the miniaturization which is the operation of the 8th 
invention and lightweight-izing which were mentioned above, and the error reduction 
operation and coincidence which were mentioned above and which it is in an operation 
of the 9th invention by using a circularly-polarized-wave microstrip antenna as an 
electromagnetic wave transceiver machine. 

[0084] Moreover, in invention of claim 11, the microstrip antenna is made into the 
multilayer structure which consists of two or more dielectric layers and two or more 
conductor layers in the electromagnetic wave formality measuring device of invention of 
above-mentioned claim 8. 

[0085] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 11, while being able to employ efficiently the miniaturization and 
lightweight-izing which were mentioned above by using the multilayer microstrip 
antenna which consists of two or more conductor layers and two or more dielectric 
layers as an electromagnetic wave transceiver machine and which are an operation of 
the 8th invention, the straitness of the use frequency range which is the weak spot of a 
microstrip antenna is improvable. 

[0086] On the other hand, in invention of claim 12, the electromagnetic wave which 
transmitted the electromagnetic wave with the electromagnetic wave transceiver vessel 
into measurement tubing with which the quality of a device under test exists, or a 
measurement container, and penetrated the inside of the quality of a device under test 
is received, and the self-assistant opposite antenna or the antenna of a configuration 
similar to it is used as an electromagnetic wave transceiver machine in the 
electromagnetic wave formality measuring device which measures the concentration of 
the measuring object object contained at the quality of a device under test. 
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[0087] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 12, since the transceiver frequency characteristics of an antenna become fixed 
by using a self-assistant opposite antenna or the antenna of a configuration similar to it 
as an electromagnetic wave transceiver machine, the same operation as the 11th 
invention mentioned above is realizable. 

[0088] Moreover, in invention of claim 13, the electromagnetic wave transceiver 
machine is used as the spiral antenna in the electromagnetic wave formality measuring 
device of invention of above-mentioned claim 12. 

[0089] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 13, an expansion operation of the usable frequency domain which is the same 
operation as the 12th invention mentioned above, and the improvement operation in the 
engine performance by the circularly-polarized wave which was mentioned above and 
which is an operation of the 9th invention are realizable for coincidence by using a 
spiral antenna as an electromagnetic wave transceiver machine. 

[0090] Furthermore, in invention of claim 14, the spiral antenna is formed in the shape 
of a cone in the electromagnetic wave formality measuring device of invention of 
above-mentioned claim 13. 

[0091] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 14, since monodactylia tropism can be given to a spiral antenna in addition to 
the same operation as the 13th invention mentioned above by using a cone spiral 
antenna as an electromagnetic wave transceiver machine, transceiver reinforcement 
can be raised, and a S/N ratio improves, namely, can raise an electromagnetic wave 
transceiver property. 

[0092] In the electromagnetic wave formality measuring device of invention of 
above-mentioned claim 13, the spiral antenna consists of invention of claim 15 as a 
microstrip antenna further again. 

[0093] Therefore, in the electromagnetic wave formality measuring device of invention 
of claim 15, since monodactylia tropism can be given to a spiral antenna in addition to 
the same operation as the 13th invention mentioned above by using a microstrip spiral 
antenna as an electromagnetic wave transceiver machine, an electromagnetic wave 
transceiver property can be raised. Moreover, the same operation as the 14th invention 
mentioned above is realizable. 
[0094] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0095] (The gestalt of the 1st operation: Correspond to claim l) Drawing 1 is drawing 
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showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, and attaches and shows the same sign 
to the same element as drawing 28 . 

[0096] In drawing 1 , the quality 1 of a device under test exists in the measurement 
tubing (or measurement container) 2. 

[0097] From the conversion means 4, a RF is generated and it leads to dielectric 
waveguide 8a which is an electromagnetic wave transmitter through waveguide 5a, and 
a direct electromagnetic wave is transmitted to the quality 1 of a device under test from 
this waveguide 8a, and incidence is carried out. And the electromagnetic wave by which 
incidence was carried out penetrates the inside of the quality 1 of a device under test. 
[0098] As for the transparency electromagnetic wave 7 which penetrates the inside of 
the quality 1 of a device under test, reinforcement and velocity of propagation change 
with the differences in the property of the quality 1 of a device under test. It is received 
through dielectric waveguide 8b of the opposite side which is an electromagnetic wave 
receiver, and this transparency electromagnetic wave 7 is told to the conversion means 4 
through waveguide 5b. 

[0099] The conversion means 4 changes the information on a transmission wave and a 
received wave into the concentration of the measuring object object contained in the 
quality 1 of a device under test. 

[0100] Next, an operation of the electromagnetic wave formality measuring device of the 
gestalt of this operation constituted as mentioned above is explained. 
[0101] In drawing 1 , the RF generated with the conversion means 4 passes along 
waveguide 5a first, and is led to dielectric waveguide 8a. Direct incidence of the 
electromagnetic wave led to dielectric waveguide 8a is carried out to the quality 1 of a 
device under test. And it is received by dielectric waveguide 8b, and the electromagnetic 
wave which penetrated the quality 1 of a device under test is told to the conversion 
means 4 through waveguide 5b. 

[0102] With the conversion means 4, it is changed into the concentration of the 
measuring object object contained in the quality 1 of a device under test based on the 
information on a transmission wave and a received wave. 

[0103] Although there is an approach of computing concentration from the intensity 
ratio of a transmission wave and a received wave as the conversion approach using 
attenuation of the electromagnetic wave by the measuring object object or a method of 
using change of the electromagnetic wave rate by the measuring object object, the latter 
approach is applied and many approaches of detecting the phase contrast of a 
transmission wave and a received wave, and changing into concentration are used. 
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[0104] Here, after an electromagnetic wave is led to dielectric waveguide 8a, as for the 
direction of the gestalt of this operation, as compared with the case of drawing 28 
mentioned above from being directly led to the quality 1 of a device under test, there is 
little inclusion between the conversion means 4 and the quality 1 of a device under test. 
[0105] Therefore, the permeability of the whole electromagnetic wave is permeability 
ftotal as the whole, when it becomes with the above-mentioned (6) types in the case of 
drawing 28 and the characteristic impedance of dielectric waveguide 8a is set to Zg in 
the case of the gestalt of this operation. It is expressed like a degree type. 
[0106] 

[Equation 7l 




[0107] And receiving reinforcement increases as the above-mentioned count, in the 
situation used for electric count, as an example, as a dielectric used for dielectric 
waveguide 8a, supposing the quality 1 of a device under test is water, permeability will 
be set to 0.074 and reinforcement will increase about 45% as compared with the case of 
the former mentioned above using the Teflon resin of the most general specific inductive 
capacity 2. 

[0108] Moreover, receiving reinforcement can be further raised by using the matter with 
a still higher dielectric constant as a dielectric used for dielectric waveguide 8a. 
[0109] The dielectric ceramics used as a charge of RF material has a product with 
various dielectric constants by adjusting a presentation ratio. It is not difficult for there 
to be some which had a high dielectric constant in it, and to look for a with a specific 
inductive capacity of about 20 to 30 thing. 

[0110] Here, when the dielectric ceramics of specific inductive capacity 30 is used, the 
characteristic impedance of the dielectric of specific inductive capacity 30 is 68.8 
(omega), if it sets this to dielectric waveguide 8a and a dielectric constant is calculated 
by the above-mentioned (7) formula, will be set to 0.575 and will become the extensive 
improvement of iO or more times as compared with the conventional case. 
[0111] Permeability will be set to 1 if a dielectric with the same dielectric constant as 
water can be used ideally. Water has conductivity, and underwater, since an 
electromagnetic wave receives attenuation, it cannot use a channel as dielectric 
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waveguide 8a. However, in recent years, the with a dielectric constant of about 80 
dielectric ceramics is available. 

[0112] As mentioned above, the dielectric constant of water can adjust a characteristic 
impedance mostly by choosing the specific inductive capacity of a dielectric according to 
the temperature of the quality 1 of a device under test, and the frequency band to be 
used, although it is difficult to adjust a characteristic impedance completely on all 
conditions in order to be dependent on temperature and electromagnetic wave frequency. 
[0113] The problem that it becomes difficult since receiving reinforcement is insufficient 
to measure this in the matter which has conductivity is greatly improvable. 
[0114] Since the reflection produced on the dielectric boundary at the time of 
electromagnetic wave propagation is suppressed and he is trying to raise 
electromagnetic wave receiving reinforcement in the electromagnetic wave formality 
measuring device of the gestalt of this operation as mentioned above, it becomes 
possible to prevent aggravation of the accuracy of measurement by the fall of a S/N ratio, 
and to perform stable density measurement. 

[0115] (The gestalt of the 2nd operation: Correspond to claim 2) Drawing 2 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 1 , omits the explanation, and describes only a part different here. 
[0116] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using what filled up the interior of 
the metal waveguide 9 with the dielectric 10 as a dielectric waveguide which is the 
electromagnetic wave transceiver machine in the gestalt of the 1st operation mentioned 
above. 

[0117] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, since it will be in the condition of having 
surrounded the perimeter of a dielectric waveguide with the metal wall by using the 
metal waveguide 9 which filled up the interior with the dielectric 10 as a dielectric 
waveguide, the electromagnetic wave leakage to the exterior from a dielectric 
waveguide is prevented. 

[0118] Thereby, loss of an electromagnetic wave can be lessened further and the 

electrical transmission property of an electromagnetic wave can be improved. 

[0119] As mentioned above, in the electromagnetic wave formality measuring device of 

the gestalt of this operation, loss of an electromagnetic wave is lessened further and it 

becomes possible to improve the electrical transmission property of an electromagnetic 

wave. 
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[0120] (The gestalt of the 3rd operation: Correspond to claim 3) Drawing 3 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device hy the gestalt of this operation, it gives the same sign to the same 
element as drawing 1 , omits the explanation, and describes only a part different here. 
[0121] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using a NRD guide as a dielectric 
waveguide which is the electromagnetic wave transceiver machine in the gestalt of the 
1st operation mentioned above. 

[0122] Here, a NRD guide takes the configuration which sandwiched the dielectric 10 
with the metal plate 11 of two sheets, and forms the NRD guide. 

[0123] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, since it becomes impossible to produce 
electromagnetic wave propagation except a dielectric waveguide when sufficiently small 
spacing of a metal plate 11 is taken by using the NRD guide of a configuration of having 
inserted the dielectric 10 with the metal plate 11 of two sheets as a dielectric waveguide, 
the electromagnetic wave leakage from a dielectric waveguide is lost. 
[0124] Thereby, the same electromagnetic wave loss depressant action as the case of the 
gestalt of the 2nd operation mentioned above can be obtained with a simpler 
configuration. 

[0125] As mentioned above, in the electromagnetic wave formality measuring device of 
the gestalt of this operation, loss of an electromagnetic wave is further lessened with a 
simpler configuration, and it becomes possible to improve the electrical transmission 
property of an electromagnetic wave. 

[0126] (The gestalt of the 4th operation: Correspond to claim 4) Drawing 4 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 1 , omits the explanation, and describes only a part different here. 
[0127] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration which inserts the quarter-wave 
length plate 12 which reduces electromagnetic wave reflection between the dielectric 
waveguides 8a and 8b and the quality 1 of a device under test which are the 
electromagnetic wave transceiver machine in the gestalt of the 1st operation mentioned 
above. 

[0128] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above By inserting the quarterwave length plate 12 
which reduces electromagnetic wave reflection between dielectric waveguides 8a and 8b 
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and the quality 1 of a device under test Still bigger receiving reinforcement than the 
case of the 1st gestalt which controls reflection of the electromagnetic wave produced 
between dissimilar material, namely, controlled and mentioned reflection in an 
interface above is securable. 

[0129] The board thickness of the small dielectric of electromagnetic wave loss is 
adjusted, and it is made to become quarter-wave length in the quarter-wave length 
plate 12 here to the electromagnetic wave to be used. 

[0130] It is f and specific-inductive-capacity epsilonr about the frequency of the 
electromagnetic wave to be used. When the electromagnetic wave rate in lambda and a 
vacuum is set to c for the wavelength in a dielectric, the board thickness d of the 
quarter-wave length plate 12 is expressed like a degree type using a dielectric constant 
epsilon. 
[0131] 

[Equation 8] 
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[0132] The quarter-wave length plate 12 has the operation which controls reflection of 
the electromagnetic wave produced between diss i m i la r material, and the principle is 
described below. 

[0133] As a mimetic diagram is shown in drawing 5 , the case where the matter 2 which 
has the thickness for quarter-wave length between the matter 1 and the matter 3 is 
inserted is considered. The electromagnetic wave which carried out incidence from the 
matter 1 produces reflection in each interface of the matter 1, the matter 2 and the 
matter 2, and the matter 3. Thus, in a certain case, two or more multiple echoes occur 
[ an interface ] by the middle matter. In the case of drawing 5 , the multiple echo has 
arisen before and behind the matter 2, and the reflected wave which returns to the 
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matter 1 becomes it with what compounded the following reflected wave. 
[0134] (a) Continue to an infinity time the reflected wave which went and came back to 
the interior of the reflected wave (d) matter 2 which went and came back to the interior 
of the reflected wave (c) matter 2 produced on the boundary of the reflected wave (b) 
matter 2 and matter 3 which were produced on the boundary of the matter 1 and the 
matter 2 twice 3 times, and henceforth. 

[0135] Here, considering that the thickness of the matter 2 is quarter-wave length, the 
phases of the part to which the reflected wave of (l) and the reflected wave of (2) went 
and came back to the matter 2 one time, a part for i.e., the half-wave length, differ. For 
this reason, the reflected wave of (a) and the reflected wave of (b) are negated mutually. 
When it thinks the same way, it turns out that the even-numbered reflected wave and 
the odd-numbered reflected wave negate each other, respectively. 

[0136] Since reflection on each boundary is called for by the above-mentioned (5) types, 
it can also apply and calculate the reflection coefficient in the case of drawing 5 for this. 
And it is the characteristic impedance of the matter 1, the matter 2, and the matter 3, 
respectively Zl, Z2, and Z3 If it carries out, when fulfilling conditions like a degree type, 
it turns out that a reflected wave is negated completely. 
[0137] 

[Equation 9] 




[0138] That is, reflection is completely removable by choosing the quality of the material 
of the quarter wave length plate 12 so that the relation of (9) types may be materialized 
especially. 

[0139] If reflection decreases, in order that more electromagnetic waves may spread 
even the matter 3 via the matter 2, permeability increases only the decrement of a 
reflection factor. 

[0140] In addition, by the above-mentioned explanation, for the thickness of the matter 
2, although it is quarter-wave length, more generally thickness d is 
[0141]. 

[Equation 10] 
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d - (2a + 1)X / 4 n - 0,1A " 0 **) 

[0142] It is effective when [ all ] becoming. 

[0143] Thereby, by combining the quarter-wave length plate 12 with an electromagnetic 
wave formality measuring device, reflection in an interface can be controlled and 
receiving reinforcement can be raised. 

[0144] Since he is trying to raise electromagnetic wave receiving reinforcement in the 
electromagnetic wave formality measuring device of the gestalt of this operation further 
rather than the case of the 1st gestalt which suppressed the reflection produced on the 
dielectric boundary at the time of electromagnetic wave propagation, and was 
mentioned above as mentioned above, aggravation of the accuracy of measurement by 
the fell of a S/N ratio is prevented, and it becomes possible to perform density 
measurement stabilized further. 

[0145] (The gestalt of the 5th operation: Correspond to claim 5) Drawing 6 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 1 , omits the explanation, and describes only a part different here. 
[0146] That is, the dielectric rod (rod-like dielectric) 13 is attached at the tip of the 
dielectric waveguides 8a and 8b which are the electromagnetic wave transceiver 
machines in the gestalt of the 1st operation mentioned above in the electromagnetic 
wave transceiver direction, and an electromagnetic wave is transmitted and received by 
making this into an antenna, namely, it is considering as the configuration using a 
dielectric rod antenna as dielectric waveguides 8a and 8b which are electromagnetic 
wave transceiver machines in the electromagnetic wave formality measuring device of 
the gestalt of this operation. 

[0147] Here, as shown in drawing 5 , the point is thin, and the dielectric rod 13 has 
prepared the radius of circle, in order that a point may prevent reflection. Moreover, he 
is trying to use a dielectric rod antenna for the quality 1 of a device under test in the 
condition of having projected directly, by this example. 

[0148] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above If a dielectric rod antenna is projected in the 
quality 1 of a device under test by using the dielectric rod antenna as dielectric 
waveguides 8a and 8b which are electromagnetic wave transceiver machines, since the 
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configuration of the dielectric rod 13 of a transmitting side is devised and the point is 
made thin, An electromagnetic wave begins to leak from the cylindrical part (wall 
surface) of the dielectric rod 13, and it gets across to the quality 1 of a device under test, 
and spreads in the quality 1 of a device under test. 

[0149] On the other hand, to the electromagnetic wave propagation direction, although 
the boundary of a dielectric is generated in a cylindrical part, since it is not 
perpendicular, reflection of an electromagnetic wave hardly takes place. 
[0150] In this case, even when the specific inductive capacity of the dielectric rod 13 and 
the quality 1 of a device under test differs, it can transmit, without producing big 
reflection. Moreover, it is the same also at the time of reception, and the receiving fall on 
the strength by reflection can be controlled by devising the configuration of the 
dielectric rod 13. 

[0151] Thereby, the same reflective reduction operation as the case of the gestalt of the 
4th operation mentioned above can be acquired by another principle. 
[0152] Since the reflection produced on the dielectric boundary at the time of 
electromagnetic wave propagation is suppressed and he is trying to raise 
electromagnetic wave receiving reinforcement in the electromagnetic wave formality 
measuring device of the gestalt of this operation further as mentioned above, like the 
case of the 4th gestalt mentioned above, aggravation of the accuracy of measurement by 
the fall of a S/N ratio is prevented, and it becomes possible to perform density 
measurement stabilized further. 

[0153] (The gestalt of the 6th operation: Correspond to claim 6) Drawing 7 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 1 , omits the explanation, and describes only a part different here. 
[0154] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, an electromagnetic horn 14 is attached at the tip using what inserted the 
dielectric 10 in the interior of the metal waveguide 9 as a dielectric waveguide which is 
the electromagnetic wave transceiver machine in the gestalt of the 1st operation 
mentioned above, and the interior of an electromagnetic horn 14 is further filled up with 
a dielectric 10, namely, it is considering as the configuration using the electromagnetic 
horn 14 which filled up the interior with the dielectric 10 as a dielectric waveguide 
which is an electromagnetic wave transceiver machine. 

[0155] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above , since the range which an electromagnetic 
wave penetrate can be made to change by adjusting the opening area of an 
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electromagnetic horn 14 by using the electromagnetic horn 14 which filled up the 
interior with the dielectric 10 as a dielectric waveguide which be an electromagnetic 
wave transceiver machine , a field to actually measure in the quality 1 of a device under 
test used as the measuring object can be adjusted freely . 

[0156] That is, before an electromagnetic wave carries out incidence to the quality 1 of a 
device under test, by going via an electromagnetic horn 14, after the electromagnetic 
wave has spread, incidence is carried out to the quality 1 of a device under test, and an 
electromagnetic wave is transmitted to the wide range quality 1 of a device under test. 
Moreover, the electromagnetic wave which carries out incidence from the whole opening 
of an electromagnetic horn 14 similarly at the time of reception is received, and the 
transparency electromagnetic wave from the wide range quality 1 of a device under test 
is received. 

[0157] In the former mentioned above, that it is the actual measuring object among the 
quality 1 of a device under test since incidence of the electromagnetic wave was carried 
out via the electromagnetic wave transparency apertures 3a and 3b As opposed to 
having been restricted to the matter of electromagnetic wave transparency aperture 3a 
and 3b neighborhood with the gestalt of this operation Since the range which an 
electromagnetic wave penetrates by using an electromagnetic horn 14 for an 
electromagnetic wave transceiver machine, and adjusting the opening area of an 
electromagnetic horn 14 can be changed and the breadth of arbitration can be given to 
an electromagnetic wave, A field to actually measure in the quality 1 of a device under 
test used as the measuring object can be adjusted freely. 

[0158] As mentioned above, in the electromagnetic wave formality measuring device of 
the gestalt of this operation, it becomes possible to adjust freely a field to actually 
measure in the quality 1 of a device under test used as the measuring object. 
[0159] (The gestalt of the 7th operation: Correspond to claim 7) Drawing 8 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 7 , omits the explanation, and describes only a part different here. 
[0160] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, a dielectric lens 15 is attached at the tip of the electromagnetic horn 14 
in the gestalt of the 6th operation mentioned above, and it is considering as the 
configuration which adjusts the breadth of an electromagnetic wave by this, namely, 
combines the dielectric lens 15 which adjusts electromagnetic wave directivity and a 
refractive index to the dielectric waveguide which is an electromagnetic wave 
transceiver machine. 
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[0161] In this example, a dielectric lens 15 is created by the matter with a dielectric 
constant higher than a dielectric 10, and it forms as a half-convex lens which projected 
the convex of a dielectric lens 15 to the dielectric 10. 

[0162] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above , since the sense of an electromagnetic wave 
be change by the same principle as a lens [ in / by having attach the dielectric lens 15 
which adjust electromagnetic wave directivity and a refractive index at the tip of an 
electromagnetic horn 14 / in a dielectric lens 15 / the light ] and the directivity of an 
electromagnetic wave be adjust , a field to actually measure in the quality 1 of a device 
under test used as the measuring object can be adjust freely . 

[0163] That is, the electromagnetic wave which was able to be extended by the 
electromagnetic horn 14 changes a direction with a dielectric lens 15, and the travelling 
direction of a transmitted electromagnetic wave is arranged. Thereby, the quality 1 of a 
device under test can be made to penetrate the high electromagnetic wave of uniformity. 
Moreover, in a receiving side, only the electromagnetic wave which advances into the 
sense arranged at the time of transmission can be received, and the electromagnetic 
wave of the noise component by dispersion can be removed. 

[0164] Thereby, a field to actually measure in the quality 1 of a device under test which 
was mentioned above and which serves as the measuring object like the case of the 
gestalt of the 6th operation can be adjusted freely. 

[0165] Since he is trying to control the directivity of an electromagnetic wave by the 
electromagnetic wave formality measuring device of the gestalt of this operation and 
the electromagnetic wave propagation range of the quality 1 of a device under test is 
controllable by it according to the purpose of use as mentioned above, it becomes 
possible to adjust freely a field to actually measure like the case of the 6th gestalt 
mentioned above in the quality 1 of a device under test used as the measuring object. 
[0166] (Modification) In the above, as the quality of the material of a dielectric lens 15, 
when using the matter with a dielectric constant smaller than a dielectric 10, the same 
operation effectiveness as the case of the gestalt of operation of drawing 7 can be 
acquired by making it a concave lens contrary to the case of drawing 7 . 
[0167] (The gestalt of the 8th operation: Correspond to claim 8) Drawing 9 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 1 , omits the explanation, and describes only a part different here. 
[0168] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, the conductor side of this microstrip antenna 16 is considered as the 
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configuration transmitted directly in contact with the quality 1 of a device under test, 
using the microstrip antenna 16 as an electromagnetic wave transceiver machine in the 
gestalt of the 1st operation mentioned above. 

[0169] Here, on the substrate which put the dielectric layer on the conductor layer, the 
microstrip antenna 16 arranges a field-like conductor and uses it as an antenna. 
[0170] Drawing 10 is drawing showing the example of a general configuration of a 
microstrip antenna. That is, as shown in drawing 10 , a dielectric layer 102 is piled up 
on the touch-down conductor layer 101, and it is considering as the configuration which 
allotted the antenna element layer 103 on this dielectric layer 102. 
[0171] In addition, in drawing 10 , although the antenna element layer 103 is circular, a 
rectangular antenna element layer is also used well. As for a microstrip antenna, it is 
usually common to form the antenna element layer of one wave, the rectangular patch 
configuration for 1/2 wave, or a circular patch configuration to a transceiver medium. As 
a general description of a microstrip antenna, it is small, a light weight, and a plane, 
and since it can manufacture from a substrate, it is mentioned that it is suitable for 
mass production method. 

[0172] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, by using the microstrip antenna 16 as an 
electromagnetic wave transceiver machine, an electromagnetic wave transceiver 
machine is simplified and it can consider as a small, lightweight, and cheap thing. 
[0173] Furthermore, in an electromagnetic wave formality measuring device, the 
quality 1 of a device under test is matter with the high dielectric constant of water etc. 
in many cases. And the quality 1 of a device under test of these quantities dielectric 
constant is touched in the conductor side of the direct microstrip antenna 16, and the 
transceiver medium to an antenna turns into the quality 1 of a device under test of a 
high dielectric constant by taking the method which transmits and receives a direct 
electromagnetic wave in the quality 1 of a device under test. Then, like the 
above-mentioned (8) types, since the electromagnetic wave length in a dielectric is in 
inverse proportion to the square root of a dielectric, as compared with the microstrip 
antenna 16 it is under [ usual air ] receiving, the magnitude of an antenna element 
becomes small. 

[0174] For example, the magnitude of the microstrip antenna 16 which will transmit 
and receive a direct electromagnetic wave to this supposing specific inductive capacity 
is 80 becomes about 11% of the antenna which uses air as a medium in the quality 1 of a 
device under test supposing water. From the first, although it is an antenna small [ the 
microstrip antenna 16 ] and lightweight, according to the gestalt of this operation, a still 
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smaller antenna is realizable. 

[0175] As mentioned above, in the electromagnetic wave formality measuring device of 
the gestalt of this operation, an electromagnetic wave transceiver machine is simplified 
and it becomes possible to obtain small, lightweight, and cheap equipment. 
[0176] (The gestalt of the 9th operation: Correspond to claim 8) Drawing 11 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 9 , omits the explanation, and describes only a part different here. 
[0177] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration which inserts the dielectric plate 17 
between the microstrip antennas 16 and the quality 1 of a device under test in the 
gestalt of the 8th operation which were mentioned above. 

[0178] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, also when the dielectric constant of the 
quality 1 of a device under test changes with the temperature of the quality 1 of a device 
under test, or the concentration of a measuring object object by inserting the dielectric 
plate 17 between the microstrip antenna 16 and the quality 1 of a device under test, it 
can measure by being stabilized. 

[0179] That is, the optimal transceiver frequency of the microstrip antenna 16 is 
decided by the dimension of a current carrying part, and wavelength of a propagation 
medium. With the configuration mentioned above as shown in drawing 9 of the gestalt 
of the 8th operation, since the wavelength in a medium changes when the dielectric 
constant of the quality 1 of a device under test changes with the temperature of the 
quality 1 of a device under test, or the concentration of a measuring object object, since a 
propagation medium is the quality 1 of a device under test, the optimal transceiver 
frequency changes. Therefore, when dielectric constant change is large, it may become 
difficult to adopt the configuration of drawing 9 . 

[0180] On the other hand, with the gestalt of this operation shown in drawing 11 , the 
propagation medium to the microstrip antenna 16 becomes the dielectric plate 17 by 
inserting the dielectric plate 17 between the microstrip antenna 16 and the quality 1 of 
a device under test. For this reason, even when the dielectric constant change resulting 
from the quality 1 of a device under test arises, the optimal transceiver frequency of the 
microstrip antenna 16 cannot change, but the merit of the microstrip antenna 16 can be 
measured by being stabilized as it is. 

[0181] Furthermore, the reflection produced on a dielectric boundary is reducible by 
adjusting the thickness of the dielectric plate 17 and considering as a quarter-wave 
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length plate. 

[0182] As mentioned above , in the electromagnetic wave formality measuring device of 
the gestalt of this operation , it become possible to measure by being stabilized , 
main tainin g the small , lightweight , and cheap point which be the merit of the 
microstrip antenna 16 , also when the dielectric constant of the quality 1 of a device 
under test change with the temperature of the quality 1 of a device under test , or the 
concentration of a measuring object object . 

[0183] (The gestalt of the 10th operation'. Correspond to claim 9) Drawing 12 is drawing 
showing the example of an outline configuration of the electromagnetic wave formality 
measuring device by the gestalt of this operation, it gives the same sign to the same 
element as drawing 28 , omits the explanation, and describes only a part different here. 
[0184] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using the circularly-polarized-wave 
antenna 18 as an electromagnetic wave transceiver machine in the conventional 
configuration mentioned above. 

[0185] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, a circularly-polarized wave 19 spreads in the 
quality 1 of a device under test by using the circularly-polarized-wave antenna 18 as an 
electromagnetic wave transceiver machine. In this case, by arranging the direction of 
polarization of the circularly-polarized-wave antenna 18 which transmits and receives a 
circularly-polarized wave, the polarization component of the opposite direction produced 
by dispersion etc. is removed, and the operation which reduces a density measurement 
error is done so. 

[0186] That is, a circularly-polarized wave 19 is an electromagnetic wave which 
electromagnetic field rotate with time amount centering on an electromagnetic wave 
travelling direction, and has two kinds, the circularly-polarized wave of a RRC 
(forward), and the circularly-polarized wave of a RLC (negative), although the 
circularly-polarized-wave antenna 18 is an antenna which transmits and receives a 
circularly-polarized wave - positive/negative - it has the big property to make only one 
of circularly-polarized waves applicable to transceiver. Therefore, only the 
circularly-polarized-wave component of the same direction as the antenna is received by 
the circularly-polarized-wave antenna 18 for reception, and another 
circularly-polarized-wave component is not received. 

[0187] Although the trouble that an error became large on the other hand by receiving 
the dispersion electromagnetic wave by existence of the ununiformity of the quality 1 of 
a device under test or air bubbles as the 4th trouble previously was explained the 
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gestalt of this operation - the circularly-polarized-wave antenna 18 " using " the 
direction of polarization of a transceiver antenna - positive/negative since it has 
unifie d into either, when circularly-polarized waves 19 are scattered about by existence 
of the ununiformity of the quality 1 of a device under test or air bubbles, generally, the 
direction of polarization is not saved but the polarization components of both 
positive/negative are scattered about. For this reason, by receiving only the 
circularly-polarized-wave component of the time of transmission, and the same 
direction with a receiving antenna, the electromagnetic wave scattered about as a 
circularly-polarized-wave component of different sense can be removed, and an error 
can be reduced. 

[0188] As mentioned above, since he is trying not to receive the dispersion 
electromagnetic wave from which the direction of polarization differs, with the 
electromagnetic wave formality measuring device of the gestalt of this operation, it 
becomes possible to raise density measurement precision in a S/N ratio list. 
[0189] (The gestalt of the 11th operation: Correspond to claim 10) Drawing 13 is 
drawing showing the example of an outline configuration of the electromagnetic wave 
formality measuring device by the gestalt of this operation, it gives the same sign to the 
same element as drawing 9 and drawing 11 , omits the explanation, and describes only a 
part different here. 

[0190] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using the circularly-polarized-wave 
microstrip antenna 20 as the 8th mentioned above or an electromagnetic wave 
transceiver machine in the gestalt of the 9th operation. 

[0191] Here, the circularly-polarized-wave microstrip antenna 20 can be constituted as 
a circularly-polarized-wave antenna by adding a device to the configuration and the 
electric supply approach of a conductor side. 

[0192] Drawing 14 is drawing showing the example of a general configuration of the 
circularly-polarized-wave microstrip antenna 20. In addition, only the antenna element 
pattern is shown in drawing 14 . 

[0193] That is, as shown in drawing 14 , a circularly-polarized-wave microstrip antenna 
can consist of giving notching or a toe wall to an antenna element. 
[0194] In addition, it is realizable also by forming an antenna element layer by the 
pattern similar to drawing 14 . 

[0195] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, by using the circularly-polarized wave 
microstrip antenna 20 as an electromagnetic wave transceiver machine, the 
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electromagnetic wave transceiver machine which be the merit of the microstrip antenna 
stated with the gestalt of said the 8th or 9th operation be simplified, and a noise 
component reduction operation of the circularly-polarized wave antenna explained in an 
operation of the gestalt of said 10th operation can be done so a small and lightweight 
top. 

[0196] In addition, although the circularly -polarized-wave microstrip antenna 20 is 
directly put in drawing 13 to the quality 1 of a device under test, as shown in 
above-mentioned drawing 11 , it is also applicable through a dielectric layer. In this case, 
an antenna property becomes possible [ performing stable density measurement ], 
without being dependent on dielectric constant change of the quality 1 of a device under 
test. 

[0197] it not only become possible to measure by be stabilize , but it become possible to 
raise density measurement precision in a S/N ratio list , maintain a small , lightweight , 
and cheap point with the electromagnetic wave formality measuring device of the 
gestalt of this operation , also when the dielectric constant of the quality 1 of a device 
under test change with the temperature of the quality 1 of a device under test , or the 
concentration of a measuring object object , as mention above . 

[0198] (The gestalt of the 12th operation: Correspond to claim 11) Drawing 15 is 
drawing showing the example of an outline configuration of the electromagnetic wave 
formality measuring device by the gestalt of this operation, it gives the same sign to the 
same element as drawing 9 and drawing 11 , omits the explanation, and describes only a 
part different here. 

[0199] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using the multilayer microstrip 
antenna 21 which consists of two or more dielectric layers and two or more conductor 
layers as the 8th mentioned above or an electromagnetic wave transceiver machine in 
the gestalt of the 9th operation. 

[0200] Although the typical property of the electromagnetic wave transceiver machine 
of a conventional type was shown in above-mentioned drawing 30 , in fact, the 
frequency range which can be used is not wide like [ a microstrip antenna ] the 
electromagnetic wave transceiver machine of a conventional type. Therefore, it is 
difficult to use a microstrip antenna except a design frequency. 

[0201] However, the frequency range which can be used by piling up a dielectric layer 
and a conductor layer further on the conductor layer of a microstrip antenna can be 
extended. 

[0202] Drawing 16 is drawing showing the example of a general configuration of the 
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nmltilayer microstrip antenna 21. 

[0203] That is, as shown in drawing 16 , the 2nd dielectric layer 105 is piled up on an 
antenna element layer, and it is considering as the configuration which allotted the 
conductor layer 106 which has not been electrically combined on it. As for a dielectric 
layer 102 and the 2nd dielectric layer 105, that from which a dielectric constant 
generally differs is used. Moreover, it is common to take the somewhat small conductor 
layer 106 to the antenna element layer 103. 

[0204] In addition, although drawing 16 is the case of a two-layer configuration, 
considering as the multilayer configuration of three or more layers is also considered. 
[0205] Drawing 17 is drawing showing the typical return loss property of the multilayer 
microstrip antenna 21. 

[0206] That is, since the trough near optimum frequency is loose as shown in drawing 
17 , the width of face of the frequency which can be used can use breadth and two or 
more frequencies. Moreover, since frequency dependent [ of transceiver reinforcement ] 
fells, the need of measuring the property of an electromagnetic wave transceiver 
machine and sorting out a suitable group at the time of manufacture is lost. 
[0207] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, by using the multilayer microstrip antenna 
21 which consists of two or more dielectric layers and two or more conductor layers as 
an electromagnetic wave transceiver machine, the electromagnetic wave transceiver 
machine which is the merit of the microstrip antenna stated with the gestalt of said the 
8th or 9th operation is simplified, and the straitness of the use frequency range which is 
the weak spot of a microstrip antenna can be improved a small and lightweight top. 
[0208] In addition, although the multilayer microstrip antenna 21 is directly put in 
drawing 15 to the quality 1 of a device under test, as shown in above-mentioned 
drawing 11 , it is also applicable through a dielectric layer. 

[0209] it become unnecessary it not only become possible to measure by be stabilize , but 
to be able to use it in a large frequency range and to adjust an operating frequency 
further , maintain a small , lightweight , and cheap point with the electromagnetic wave 
formality measuring device of the gestalt of this operation , also when the dielectric 
constant of the quality 1 of a device under test change with the temperature of the 
quality 1 of a device under test , or the concentration of a measuring object object , as 
mention above . 

[0210] (The gestalt of the 13th operation: Correspond to claim 12) Drawing 18 is 
drawing showing the example of an outline configuration of the electromagnetic wave 
formality measuring device by the gestalt of this operation, it gives the same sign to the 
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same element as drawing 28 , omits the explanation, and describes only a part different 
here. 

[0211] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using the self-assistant opposite 
mold antenna 22 or the antenna of a configuration similar to it as an electromagnetic 
wave transceiver machine in the conventional configuration mentioned above. 
[0212] the selfassistant opposite antenna 22 ideal here - an infinity flat-surface top " a 
conductor - the section and the space section are considered as the configuration 
allotted to central symmetry, and the example is shown in drawing 19 . 
[0213] The big description of the self- assistant opposite antenna 22 is that the input 
impedance is not based on the frequency of an electromagnetic wave, but is set to one 
half of the characteristic impedances of a transceiver medium. 

[0214] Drawing 20 is drawing showing the return loss property of the ideal 
self-assistant opposite antenna 22. 

[0215] Although perfect impedance matching cannot be taken but fixed loss is always 
produced since an impedance is always 1/2 of a medium as shown in drawing 20 , the 
antenna which can be used on any frequencies can be constituted. 

[0216] Since it is impossible to constitute an infinity flat surface in fact, the magnitude 
of an antenna must presuppose that it is limited. Then, according to the lowest 
frequency to need, an antenna is constituted as magnitude of wavelength extent 
corresponding to lowest frequency. 

[0217] Drawing 21 is drawing showing the return loss property in this case, and it 
becomes usable more than a certain lowest frequency [ it ]. 

[0218] in the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above , since the transceiver frequency 
characteristics of an antenna become fixed as the operation of the gestalt of said 12th 
operation explained by using the sel£assistant opposite mold antenna 22 or the antenna 
of a configuration similar to it as an electromagnetic wave transceiver machine , the 
straitness of the usable frequency span of the transceiver machine which had became a 
problem by the conventional method be solvable . 

[0219] it become unnecessary it not only become possible to measure by be stabilize , but 
to be able to use it in a large frequency range and to adjust an operating frequency 
further , maintain a small , lightweight , and cheap point with the electromagnetic wave 
formality measuring device of the gestalt of this operation , also when the dielectric 
constant of the quality 1 of a device under test change with the temperature of the 
quality 1 of a device under test , or the concentration of a measuring object object , as 
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mention above . 

[0220] (The gestalt of the 14th operation: Correspond to claim 13) Drawing 22 is 
drawing showing the example of an outline configuration of the electromagnetic wave 
formality measuring device by the gestalt of this operation, it gives the same sign to the 
same element as drawing 28 , omits the explanation, and describes only a part different 
here. 

[0221] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using the spiral antenna 23 as an 
electromagnetic wave transceiver machine in the gestalt of the 13th operation 
mentioned above. 

[0222] Drawing 23 (a) and (b) are drawings showing the example of a general 
configuration of the spiral antenna 23. 

[0223] That is, as shown in drawing 23 , the spiral antenna 23 is a kind of a 
self-assistant opposite antenna, and is considered as the configuration which has 
arranged the conductor from the core to the curled form. 

[0224] drawing 23 (a) - the conductor of two sheets - a plate is arranged to a curled 
form. A vortical mathematical configuration has two common kinds, **** and a 
logarithm, and the thing especially using a logarithm is called a log spiral antenna. 
[0225] Moreover, drawing 28 (b) coils two lead wire around a curled form, and calls this 
an Archimedean spiral antenna. 

[0226] It combines the property of a self-assistant opposite antenna, and the property of 
a circularly-polarized-wave antenna in order to transmit and receive a 
circularly-polarized wave as that configuration shows this spiral antenna 23. 
[0227] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, the noise component removal operation by 
the circularly-polarized wave explained with the gestalt of said 10th operation can be 
collectively done so by using the spiral antenna 23 as an electromagnetic wave 
transceiver machine with an expansion operation of the usable frequency domain 
explained with the gestalt of said 13th operation. 

[0228] As mentioned above, in the electromagnetic wave formality measuring device of 
the gestalt of this operation Maintaining a small, lightweight, and cheap point, also 
when the dielectric constant of the quality 1 of a device under test changes with the 
temperature of the quality 1 of a device under test, or the concentration of a measuring 
object object It becomes possible it not only to become possible to measure by being 
stabilized, but for it to become unnecessary to be able to use it in a large frequency 
range and to adjust an operating frequency, and to raise density measurement precision 
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in a S/N ratio list further. 

[0229] (The gestalt of the 15th operation- Correspond to claim 14) Drawing 24 is 
drawing showing the example of an outline configuration of the electromagnetic wave 
formality measuring device by the gestalt of this operation, it gives the same sign to the 
same element as drawing 22 , omits the explanation, and describes only a part different 
here. 

[0230] That is, in the electromagnetic wave formality measuring device of the gestalt of 
this operation, it is considering as the configuration using the cone spiral antenna 24 
which formed the spiral antenna in the shape of a cone as an electromagnetic wave 
transceiver machine in the gestalt of the 14th operation mentioned above. 
[0231] Drawing 25 is drawing showing the example of a general configuration of the 
cone spiral antenna 24. 

[0232] Although a spiral antenna from the first is a congruence directional antenna 
which has directivity on both a side front and a background to a whorl side, to an 
electromagnetic wave formality measuring device, its unidirectional antenna which has 
directivity in an one direction is desirable. In this case, the cone spiral antenna of 
monodactylia tropism is realizable by forming a spiral antenna in the shape of a cone. 
[0233] In the electromagnetic wave formality measuring device of the gestalt of this 
operation constituted as mentioned above, since monodactylia tropism can be given to a 
spiral antenna in addition to doing so the operation by having used the spiral antenna 
23 explained with the gestalt of said 14th operation by using the cone spiral antenna 24 
as an electromagnetic wave transceiver machine, electromagnetic wave transceiver 
reinforcement can be raised and a S/N ratio can be improved. 

[0234] As mentioned above, in the electromagnetic wave formality measuring device of 
the gestalt of this operation Maintaining a small, lightweight, and cheap point, also 
when the dielectric constant of the quality 1 of a device under test changes with the 
temperature of the quality 1 of a device under test, or the concentration of a measuring 
object object It becomes possible for it to become unnecessary it to not only to become 
possible to measure by being stabilized, but to be able to use it in a large frequency 
range and to adjust an operating frequency, to prevent aggravation of the accuracy of 
measurement by the fall of a S/N ratio further, and to perform stable density 
measurement. 

[0235] (The gestalt of the 16th operation*. Correspond to claim 15) Drawing 26 is 
drawing showing the example of an outline configuration of the electromagnetic wave 
formality measuring device by the gestalt of this operation, it gives the same sign to the 
same element as drawing 22 , omits the explanation, and describes only a part different 
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measurement by the fall of a S/N ratio, and was stabilized. 

[0243] Moreover, since he is trying to control the directivity of an electromagnetic wave, 
it becomes possible by being able to control the electromagnetic wave propagation range 
of the quality of a device under test according to the purpose of use, and making the 
dimension of an electromagnetic wave transceiver machine small to miniaturize 
equipment. 

[0244] Since he is trying not to receive the dispersion electromagnetic wave from which 
the direction of polarization differs, it becomes unnecessary furthermore, to be able to 
raise density measurement precision in a S/N ratio list, and to be able to use it in a large 
frequency range, and to adjust an operating frequency further. 

[0245] Since receiving reinforcement increases and high degree of accuracy and an 
extremely stable electromagnetic wave formality measuring device can be obtained, 
since it is made to give the various means for reducing the reflection generated on a 
different-species dielectric boundary, and it is made to give the various means for high 
degree of accuracy, monodactylia tropism, a miniaturization, and a broadband to an 
electromagnetic wave transceiver machine by the above, an electromagnetic wave 
formality measuring device with the engine performance higher than before can be 
obtained. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

fDrawing l] The block diagram showing the gestalt of operation of the 1st of the 

electromagnetic wave formality measuring device by this invention. 

fDrawing 2] The block diagram showing the gestalt of operation of the 2nd of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 3] The block diagram showing the gestalt of operation of the 3rd of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 41 The block diagram showing the gestalt of operation of the 4th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 5] Drawing showing the general structure of a multilayer microstrip antenna. 

[Drawing 6] The block diagram showing the gestalt of operation of the 5th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 71 The block diagram showing the gestalt of operation of the 6th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 8] The block diagram showing the gestalt of operation of the 7th of the 
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electromagnetic wave formality measuring device by this invention. 

[Drawing 9] The block diagram showing the gestalt of operation of the 8th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 101 Drawing showing the typical return loss property of a multilayer 

microstrip antenna. 

[Drawing 111 The block diagram showing the gestalt of operation of the 9th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 121 The block diagram showing the gestalt of operation of the 10th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 131 The block diagram showing the gestalt of operation of the 11th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 14] Drawing showing the general configuration of a self-assistant opposite 

antenna. 

[Drawing 15l The block diagram showing the gestalt of operation of the 12th of the 
electromagnetic wave formality measuring device by this invention. 
[Drawing 161 Drawing showing the return loss property of an ideal self-assistant 
opposite antenna. 

[Drawing 17l Drawing showing the general return loss property of an actual 
self" assistant opposite antenna. 

[Drawing 18l The block diagram showing the gestalt of operation of the 13th of the 
electromagnetic wave formality measuring device by this invention. 
[Drawing 19l Drawing showing the general structure of a spiral antenna. 
[Drawing 20] Drawing showing the general structure of a cone spiral antenna. 
[Drawing 2ll Drawing showing the general structure of a microstrip spiral antenna. 
[Drawing 22] The block diagram showing the gestalt of operation of the 14th of the 
electromagnetic wave formality measuring device by this invention. 
[Drawing 23] The block diagram showing the outline of the electromagnetic wave 
formality measuring device by the conventional method. 

[Drawing 24] The block diagram showing the gestalt of operation of the 15th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 25] The mimetic diagram for explaining reflection by the dielectric interface. 

[Drawing 26] The block diagram showing the gestalt of operation of the 16th of the 

electromagnetic wave formality measuring device by this invention. 

[Drawing 271 Drawing showing the typical return loss property of the electromagnetic 

wave transceiver machine in the electromagnetic wave formality measuring device of 

the conventional method. 
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[Drawinp 281 The mim etic diagram for explaining the principle of a quarter-wave length 
plate. 

[Drawing 29] Drawing showing the general structure of a microstrip antenna. 
fDrawing 301 Drawing showing the general component pattern of a 
circularly-polarized-wave microstrip antenna. 
[Description of Notations] 

1 Quality of a device under test, 

2 *- Measurement tubing, 

3a, 3b - Electromagnetic wave transparency aperture, 

4 - Conversion means, 

5a, 5b - Waveguide, 

6a - Transmitting antenna, 

6b - Receiving antenna 

7 - Transparency electromagnetic wave, 

8a, 8b - Dielectric waveguide, 

9 - Metal waveguide, 



10 -- 


Dielectric, 


11 -• 


Metal plate, 


12 -• 


Quarterwave length plate, 


13 - 


Dielectric rod, 


14- 


Electromagnetic horn 


15 - 


Dielectric lens 


16 - 


Microstrip antenna, 


17 - 


Dielectric plate, 


18 - 


Circularlypolarized-wave antenna, 


19 - 


Circularly-polarized wave, 


20 - 


Circularly-polarized-wave microstrip antenna, 


21 - 


Multilayer microstrip antenna, 


22 - 


Self-assistant opposite antenna, 


23 - 


Spiral antenna, 


24 - 


Cone spiral antenna, 


25 - 


Microstrip spiral antenna, 


101 


- Touch-down conductor layer, 


102 


- Dielectric layer, 


103 


- Antenna element layer, 


104 


-- Coaxial cable 



105 - The 2nd dielectric layer, 

106 " Conductor layer. 
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[0 0 0 5] SU^f 2©a-[Rli-5 2fii^tt» -*ttf>® 
«8uzfil&3a, 3 b^Of+ftfeHT^S. 
[0 0 0 6] SHfc#«4i0 U S8EBS5 

®8ii£&jB&3 a«r3I«K «M£4feK l ro^SrS 
[00 0 7] &a!l3£4&5£ 1 *38iS-r5aiS*«Si 7 

5 b Srai DtfUft 4 icgx. & *t?>o 
[0 0 0 8] £ft¥A4H:. i£fSi£ 

[0 0 0 9] ::r, «»^rSi:UTtt» JSifc* »« 

So 

[0 0 10] 

[ooii] (giena*) *i©w«Ai:u-c» m 
[ooi2] *t» imMfciwrsfcfcoMMWWi 

2 mln(Z^, 22 ) 

k " 2 2 + Z 2 



r - 



- z. 



Z l + 2 2 



[00 2 4] (5) Sl:fcVT> mi n (Zi 
14, Zi , Z 2 <£>?*>/h$V\*£MeT-fo2>«, 



Z 2 ) 



10 



20 



30 



[0 0 13] 

mi] 



40 



■ - Jt 



(V 



[0014] KS*cOf|«^S- « o , X2<*»<DjS«*S: 



(2) 




— - 376.7 (Q) 



[0016] sc, tonnstmnm £ r 

[0 0 17] 

[&3] 
e r - e / * 0 

Hr - Ml*© ~~ 



(3) 



[0 0 18] (&R£>it!§®35 e r . JtSK^Atr £^V> 

[0 0 19] 
[»4] 




C4; 



[0 0 2 0] ma^-6S«JH 1 2 l^Alti- 

[0 0 2 1] SI 2 9lc^ti-i5tc, ««««r«5Kia»e> 

[0 0 2 2] m«^©Sig^ t % r ifejj 1 <D 

iftlSM'i'tr-y^Zi „ ^!«2cD#'tt^^b*-^^^ 
Zz Srffl^T, ^T?^3b$tv5c 

[0 0 2 3] 

[&5] 



(5) 



[0 0 2 5] S 5>lC x ^3tE«-Cfc5Bl 2 8 



50 



5 



(4) 
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6 



[oo2 6i Ti/7~r<Dmm\* ; £f^ihz>t-tz> t. s 

[0 0 2 7J 3 a ©#14-* ^ f- 

[0 0 2 81 ®B£&gig& 3 a feSi! LfcH^SE 

14, ««ue«)Ri irAMi-5*5, ri-efeWISMi 



: total 



- 16 



[oo2 9i suinwc. «Ktttitt«nsttKi tmm 

JSiSiS^3 b i©R], ftflSiKSiSS3 b tSfiryft 

6 b«B©ffl«4:©IWC««»oaW*4tS. 
[0 0 3 0] Rn*flWfc1-&fciblc, T^^-fOjgrfi] 

s , fimjSSiS«3a, 3 brolttt'l'^f-y^^SrZ 
. tLX. jfHBT^-t-6 a^feSftr^-^6 b^O 

m«ftS3S* t tota] 14, ^5CT*fe$iX2)e 

[0 0 3 1] 
[»6] 



[ »ln<8 0 , Z w ) »ia 
I <*0 + 2 w )(Z w 



[0 0 3 2] t£S!l!£4&«l tm^i£2iSS3 a, 

3 b ©— «»*tt»«v % T*i:5. 
[0 0 3 31 #<<£>ffeJf-C-l4, tt3tt*ttlSl£l l-^L- 

[0 0 3 41 fc7!:U itS^a 5 1 r^V^tt, «r 
[0035] ®K<»i£'®*fttt.® , StO>ft*mm<D 

m\^c±-z>x-mz*z <m%z. &mi£®it 1 -a 

[0 0 3 6] a3©Wfc*©«flEJ*!»*>*9W<*V x »* 
KI4, «8!)3£<l&K©SSt®^l4, «EKTifcS*©JfcliMl* 
i;:ifct*£)ifivMi£ : §ri:5o zK<0JtBi«^l4ifc 8 Otlt, 
t&S £ JB **»::#-*- 5 *> 

[00 3 71 TKWlt^m^Sr 8 0 , Jt2«*Sr ltLT 
H5IB (2) 5SK.tt.M-5i:, 
jfc4 2 (Q) T*fo5. 

[0 0 3 8] ««&aii&tt»*<o*J>ft^fi&«tt 

[0 0 3 9] J)»o/>4v^t#i LT±<Jlv*&it5 

-fVlf-^ll|j2 6 6 (Q) T?*>5o 
[0 0 4 01 rixfeSr (6) sSdttA-fS t , SiS^i: 
LtO. 0 5 1 

[0041] i-t£t>h. %imr^<r-riiX'&i?z>nm®. 

i*±ft<0® 5 % tcig j?T , « 9 I4^H t ©*#T'SSt £ 



[0 0 4 21 ft**, ±fE£>tft§HT?l4, ffflS/Si&fftiK 

[0 04 3] rrotfe, »m*©Wv^KT?i±. 

[0 04 4] (JB2©W«jiSi) *2©IB«jfti:UT, « 
so [0 0 4 5] r>"^-?-*SE©*»8«S£lfW:, ^-rosgf-^ 

[0 04 6] L*»U** fe, «M»*ji««ISa6«T 
[0 04 7] S ?>lw, &3lE3^ro««afc5£««ag5£gEtt 

40 -ci4, aia«r^y-^i:«*e«Mti:©iBKm»aBM 

[0 04 8] (31 3 ©F B m£) ^ 3 cOPp^S^ itt, ® 

[0 0 4 9] -m-, nm&ms:m®b vxm^ttiz 

T^7 i ^-^fflVN^ix5,3!l^rog$J4, KJcirR 
U.A^fcl4-tCD^£0 1 / 2&gd5— jSSWfteio 
so [00 5 0] 



(5) 
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JSftjSfcli, lGHz~2GHziS4i-»ii?, r 
tlb<DQ%'P 1 5 cm~3 0 c mgg left 
P>. iSlCl/2JSS<OT>'7 i ^-?:^Ufc»^ 
££147. 5~15cmgfii:il5, 

[0051] iBtiRftMromiKffiiSiRSJai^eiis p 

0 0mm~3 0 0mmlgt'fc5wii>b> ^©4 

[0 0 5 2] ($&4©WBj£) »4©IW«£fc LT, « 
3fcSr*©ttW(E*WEIWBK«-CH:» WKHMGWWfr 

[0 0 5 3] i"*i3t>. «*36«K©T*-*fctt:ftia 
5. 

[0 0 54] (£5 OIMA) fS 5 ONHUfcii. 

[oo5 5] &mtt<r>mm.$&zstBtmfe&mz.m^b 

m#9t<* *^t**J^I«*Ktf^>-^**s*)5i:V^5IB« 
[0 0 5 6] H 3 o tt, &*#a;©m«i£5£&£il!J£!3l 

[0057] rtut, y ^BxmfetfoL. islftr 

[0 0 5 8] H 3 0 fc*SV»T, *Stt©1Si s <5;V^ 
x-^-t L-C©tttg355ii5</i5. £T©T^7-7- « 

[0 0 5 9] *fc, SMttfclcii. »fiSCtf5>o# 

«fiK«ffl-r6»^Ktt, mgciy*- 

[0060] $ ibtc. rroKHH:, «BtiR5syftgiiiJ©8 
fi©14tt • mn^±<omf iftot^fc. so 



fcft. **$J*«*T«J&Sr*Tfc J: 0. 

[0 0 6 1] *fc» £{g&i:£«i£i©<i*lS£fcfflL 

6 0° u±<D&mm&±tizm&iz. m-sr^-rsr 
mfe-tzz tizzy , 3 6 0° ell©^**:*!*-*-* 

[0 0 6 2] fg3l5^S;©S«SES«*JBy 
[0 0 6 3] *3S93©Bl$l4, g{B3*££:*:<IKli;6nL 

t, fiii*gT-a>o££tt©iis^i8g8gs : £:?T& 5 c t a* 

[0 0 6 4] 

fed, ai*gl©$&9m3u ftHSftS^Strv^ 

[0065] aoT> it #g 1 <D&w<K>n.m&&te&m 

SAT 5£«^£©fc«>«l5SEHi t ft 5 F.3J§&*# < 3fc» 
[0 0 6 6] tl**2©*M!-eH\ JtlBHI** 1 

5. 

[0067] iSoT, gs*^2©^?g©m«issy8sia!i 

&©^H*&«ffi^H^fc*:tK1i&£ft«K flS*3S«K*» 
6>*«~©«««aih.S:l8JJ:L-C, «awttsr«i±-t-s 

[0 0 6 8] ff*«3©^^"C»4. JiE»*« 

KtUT, NRDW K*^V^TV>5. 
[0 0 6 9] ©Eo-C. St*3fi3©5IW©tt««**«ffl 



(6) 



ftffl 2001-83102 



gtm#a!i&Kd>£>©®«)fc©^fr2 s *s<fc 

10 0 7 0] —2k st^«4ro^-CI4« ftS!l^<feSi 5 

[0 0 7 1J Hot, St*3S4 036Wro««iSSai§ESa 
fc, H«)KSStSr<£«'t-5l/4^fttg5:#A-r6r k 

10072] M*«5©i6wm ttWJttoK** 

#£LTV^a£«*fcf*iB!l5&&§§© I t , K. tmesis 
[0 0 7 3] lot, M*£5«336f3<D*fl&i£3yfc£«l 

[0 0 7 4] Si=.l-s fl*#*6©3S9|-eW\ «iW5£*&H 
;Sq?ftLTV^a£f : £fcf*a^S© c H-> 

[0 0 7 5] tfcoT, B*39S6©l6W©*«K6SatSiffl 
[0 0 7 6] n*m 7 ©* WCtt, ttMMMW 



10 

[0 0 7 7] lot, |»#9l7©*H©«Kfc***» 

SK«fca*v^Ti±, «««aisflr*tw» ««*»iant*» 

lei 9, «ra*Itfc-Wt©*vMW«tr*iS** 

[0 0 7 8] »*3S8©«W-CI4. &«l£4&K;o 5 

IMHc* 9««SESrS«U«JBJ3S«iHrtSrajaufc«« 
afc&gfiL-c, ftJH^K(c'S-*Jx5ia!l^*t*i»©«S 

[0079] s-st, st#«8©3gsJ!©«Ba£5£«£8!i 

[0 0 8 0] ££>IC> »*5S9©5IWT?I4, 8tfB!lte<8lf? 

[00 8 1] ffiot, i9*=S9©«W©m«SS;8S»l 
JCttKettWCtt* mm$L&§:18!&b LTPHWfcTl'T- 
•}-£ffiv^r tic J: 9, ttatfWK^ttnfllfttfeiB 
U iift^2:IiJC^t©n<StSfiK^ro^?:Sfii-i^ 

[0 0 8 2] — W** 1 0 ©56W-CI4. ±IE»*« 
8©5IW©m«Si*««a!l3£SfilC33V^. ^^^n^. 

[0 0 8 3] BloT, if*«l 0©5IW©miKiS^ffiS 

^n^. by j'^V'ftSrffiv^: tiw£9» M^bfc 

[00 8 4] *fc % si*« 1 1 ©5§^-cii, ±iast^« 
8 ©55W©««aS5aaR«assi«^*5vt:, 

V V yTTyfttt, ««©tRtt«ESt«»©»^ai 
so a»&fc5#Ji*»i:LT<f*S. 



(7) 
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[0085] ^t, 1 1 ©nw©m«&3iys£ 

[0 0 8 6] n*8i 1 2 (K>&WX-\*. tt«£4bff 

[008 7] ftoT. 1 2 ©3S0J©S8£afc5O*a 

Sitter. T^^-ro^SfB^«iSc#tt3i s -^t^ 

[0 0 8 8] StJfcfil 3©3ie?T?tt, ±IEfS*^ 

1 2 ©*91©««8E5^SiH3©£Bl£*S^T, «8H8E3I 

[00 8 9] ffiot. 1 3 <DWft<onM&£M& 

[0 0 9 0] SfclC. 1 4 ©*W"CHt» ±E»# 

[0 0 9 1] t£oT. 6*3*4 1 4 ©38^©m8£$i3£«g 
7*7yft%fflv^:tl:i!), i!t3$L7::S5l 3©3H 

x-t> s/Ntt*siHj±-r.5, -rft*>t««aa6a6SflM»tt 

[0 0 9 2] $t>lc*fc, St#4l S©S^flt ±E 

»jR4i 3 ©%^©ii%^isi^iK:«vNt, * 

[00 9 3] S£oT. St #4 1 5 ©S£K©®Sl!i&5ti8£ 

Liz.m 1 3 ©is?? k mm<oftmfciaz.xx'<<< 9/^7 > 



12 

[0 0 9 4] 

[00 9 5] (JR 1 ©*1S©^1S : M*4 1 IC*NS) ■ 

[00 9 6] HI tr*5^-C, ^jBl3£feS 1 11. fiH^f 
10 [0 0 9 7] K*^A4 £9ffiAtt**K£U *tt&5 

«5Kl©*£3i@-r*c 
[00 9 8] tfcfi!)S£i&i« 1 ©^SrjSifi-t-SSiSWBafi 7 

5 b*ratTSClft#«4fce*.5. 
20 [0 0 9 9] Ktft¥A4»:« &flNft££{t&0flttt*. 

[0 10 0] tfct::. £i±©i5»-«*L.fc**J£»^ 

[oioi] Hi K*iv^T. t?56^UfcW« 
Silt. ST85&885 a fl«fci*8EK 8 a fcS*** 

tts. s&m#»8ES&8 a \zmn*tntwBtmtn* «ai5£«s 

fetSiSEli, SS*#5*«8&8b-(?g{g£;lv $i£B&5b 
Sr31tTSlfe#®4^eA.?>ix5. 
so [0102] 4 Ttt» SHKtt t Sff &©««£ 

Sic, ttffl««JK 1 ^SJx5JB0«*«fefft©«St-^lft 

[0 10 3] ^^ftiLTIi, SI3e»*«i»wJ:5m« 

[0 10 4] ret. mKS-tt. SI*^»8iK8 alC» 

[0 10 5] ^©feft. m^SE©±fr©SiS^»i. i2 
8©S-g-(cti, M^© (6) *^16©^lg© 
fimft»&K8 a©#1±'l'>-f-^>'^5:Z 
gt-rst. ±(^tUT©SiS*t' too li. »:^:ro 

[0 10 6] 
l»7] 



(8) 
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13 



14 



fc total - * 



min(Z_, Z 8 ) 



(7) 



[0 1 0 7] *LT. ±f2tt3?roiI9g<B&£#ii* 
m^2rox7n>-«}fliSrffiv\ &8!l5£i8i3Cl 

[0 10 8] Stf^%8 aK,JB^S1g®fti 

SfS^SSr £ fc±»f 5 r t #-c-# So 
[0 10 9] ;S5JS&ffl*mibTffiv^*t51£S#-fc7 
iiafifeJtSrlllE-rSwtlwJ:?), «*^sm 
^SrSfofcSSfo^fcSc ^-off-It* iUv^m^Sr^o 
fctWbfct). it®im^2 0~3 0mS<^fe»Sr^i"- 

[0 110] r:t% itl£®^3 0£>SSm#-fc7 5 

* zfem vitrn^-. tm&& 3 o <om^w<o^^ > t- 20 
-^^^116 8. 8 (q) zti&mni*m$L& 

8 a t Lt, ±IS (7) 5£lcfc Sf&m^SrB+Hi-Si, 
0. 5 7 5 ttt*). &*<Dm&bit&l,Xl 0feSl±<O 

[0 111] SSftKli, *tHCBI**Sr^ofc«« 

SrSim^^K 8 a t LT<£ffli-S d 1 14-et *V\ U 
d>U ifi¥-Cr±, fim^8 0iI»JllWt7 5 

[0 112] ftj&bfcot itgiS 

[0113] r*tfc±9, *«4Sfr*-r5**K:*svvr 
<3)cit5r ids-ctf>o 

[0115] («2©3at©»l8:|l*fll2K#J«:) H 
2 i 5««jfeS«««3£S«W«lS 

[0 116] *JOSO»ll©«««*«ft» so 



ai3tflr*"t?*> 4: LT, 9 ©^ 

SBlcfimffl 0&2E*Lfct©£/8v , '5*JS£i Ltv> 

So 

[0 117] £i±©J;51w«fifeLfc*Sllt©^ffi©*« 

1 0 fc*E* L^S^SEf 9 fc/BV^T^S r 
t tw X 9 . a !r^Iit-l A/ t 

£Jx5o 

[0118] rtttciu. e>fc^*< 

[0119] l^Lfcip^ *HlS©^fli©m«iSS: 

[0120] (»3©**©»«:|***3fc»JS) H 

[0121] -tttt>*>* *$m<omm(omm8&tit&m 

aa«*-C*>Slim*»«l6i:UT, NRD^ KSriB 
v>5«fifci L-CV^S. 
[0 12 2] NRDW Ktt, 3£ffi#l 0&2 

tfc<D&m«l 1 -C«A/fc**fiK«r t •? > NRD^f-r Kfr» 

[0123] a±ro.t ? ic«B£Ufc**JSro^|goli« 

ffl 0Sr2tfciD^SSl ltWc'i^roNRD^ K 
Srfflv>Tv^r tlci U. ^JR«1 lcoraiSSr+^/h* 

[0 12 4] rixici»? x Stii!EUfc^2(D||JSroi^lolo 
[0 12 5] ±j£Lfc.t5t::, *HiSo^lirom«iSS; 

[0126] m*<omXk<OM1& : St*iB4 (CStfS) IS 



(9) 
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is 

[0127] -r&fc>*>. xmi&'DM&nn.m&jSMmm 

SS3£«t?l4, ttrfcLfcJ8i©*tt©»«fc*sr*sm«* 
££ffiST-fc5f&«#«i£8&8 a , 8 b fcttfl£4fe9t 1 
i©HK:> m&tiLBL&iZi&m-tZ 1/4«S«1 2 Sri* 

[0128] £A±© J: 5 fc*J« Ufc***©»tt©m* 
«SCa««JBK1tte*SV>TH:» 8 a, 8 b 

1 t©nu^ m&&s.K&&&-tz 1/4 

Kft«l 2Sr#AUTV^5w4:lcJ;!), JilfcllSI-Ci 
£5®B£iK£>Klt3rffl]f6iJ-r5, -r**>%SWMfi"C©K*t 
LT, t&aLfcfSl ©»«©*** 9 

10 12 9) Crf, l/4j£ft;Rl 2 i »4, ®B£8l« 

*©/h$v^*#©«*iSrwiBEU te^-r^masi-a* 

LT l/4jKSt*5J:5l-Lfct©t?*>5. 
[0130J ^ffl-r5m®t^ro^ffiE»Sr f , Jt«m^ t 
r ©Ji«#tp©»S£;u JU8«t»©«8Hfc«6& c t-f 
Zk. l/4 8ift«l 2©fi^dl4, Si**£&JSV^ 



[0 13 1] 
[»8] 




[0 13 2] 1/4MS1 2KI4, JMIttKm-?£C 
5®8m©Rlt£iWt-5f1M51#fc9, «Tfc*©J*« 

^2.^3. 

[0138] 4$t- o) aoBBW^rtst-rs 

4.51::, 1/4MS1 2©#K*«li-S£4:fcJ: 

[0139] Rttas«iJ>-*-*tr4\ £ 9 

K2fcftSLT4Mt3*-tM51fti-5fc©, Sfcf^©®'> 
d - (2n + 1)X / 4 n 

[0 14 2] fc*5±T©*frfc»V»-C*»-C*>5. 

[0143] rHK<t 9 . wBftftaawess^ 1 / 

4SS«l 2S:ilI^-g-h)*5w fcfc:4 9, i#ffit©I 
[0144] ±5$ Lfc 4 5 fc, *^J6ro^flg<DmKJ8tS: 

saag^e-m, maiseasB#©ii*#«sj*"r£E.5 

«*«X«!**fr-htf5J:3fcL-CV**©-e» S/NJt 
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[0133] 15 K«*H*r*^-J: 5 fc, 4f)X 1 t*K 

fc}#-g-*#;tS. Ml 4 9A*fLfcmSi&l4, 4&K1 
i*!jK2, «92 i<»K3ro-t^*t«)SE^ffi-CS4t* 
£X5. rroiM:, «MHB*S2«Bf6U:*>5*frK 

14, ^S2©ttF«-C*#«S«J!> s ^CT*3 9> feStUCji 

10 [0134] (a) »f li*f2iOjWC4CfcK 
I** 

( b ) 2 t *R 3 k <DMnx-± CfcRlttK 

(c) *K2©nn*2BI@ttlft:Kltift 

(d) 1MC2©rt»«r3IIIfi«LfcKlrtlL EMftjUSIBI 

[0135] :r-e« M2rofSis i/4i£fi-?;fe5 
(1) ©K&i£i (2) ©SJt&tt'fe 

5. -©fcft, (a) ©£Jft&£ (b) ©KWafcttSl^ 
20 tr?r*>^b-g-Po W*»cUT#j*.5i:» «&#§©£& 

[0 13 6] *rix-e;}x©i£#T-©Sltl4, *Fj£© (5) 

1, &R2, ^iH3©#tt^>-f-^>-^«r-5rix-eti-Z 
i , Z 2 , Z 3 t-TSi, &5fc©4pft*#&Sifc1-# 

[0 13 7] 
30 [j&9] 

— - (D 

[0 14 0] ft*3, ±S5©Ift5>lT-»4, (05«2©J?;S|41 
[0141] 

[*i o] 

- o # i,2, oo; 

40 

[0145] (£ 5 : H* 3 ® 5 KfcfJfc) 13 

6 14, #gll6©7gt8»w4 5*««5aaft««l3©g«©«K 
«rit«fc*i-H-caS) 9. Hit Rl— S*fcttWI— 
ttLT*©IMi«r*l*U mri4**5»»Co»' % f . 

[0146] •*-£*>*>, **;K©»tt©m«fca**» 

3&£gT-l4, W3fiUfcJBl©IW©»«K:*5it5««* 
»1t*-Vfc«JI«*WKMr8«, 8 b ©SfciSK, UK 
«aSflr*«K»«*n y K (*R©W««E) 13&J& 
so 9tttt, r*tfrTvy*-!:UTm«*©aaflr«r1¥* 



(10) 
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8 b i: LTfSm#o ^ KT Vx 5 Wfifci: Ltv^ 

[0147] :;f, ISSfrn 3, K 1 3 14, El 5 

[0 14 8] »±©J:5C«rtUfc*aatO*«©fW 

&aat&W3fegitfc*5^-cra:, mssafesigfist-tffcsi* « 

v*TV*S£ kKJ:9. Si«<*n y KT^^tiWWfc 
SllcS&#ffi-ft. SWI|o|lt#ByFl 3©aM*fc 
IzfeLTSfeSriHK LTV^fc*, l^mfcn j»K13 ©# 
1*8P# (SB) a»&WWM*WUHU ttWfcfcKlfc. 
fij9o-C«a««JtlK«W5. 
[0 14 9] #*ffl£Ttt««*©*JfcWaiC5 

©kjh- « is t A/ if e r e> * v \ 

[0 15 0] gSffoy Kl 3 t&mfeto'g 20 

l©J«*«*fl»*fcoT^5*fr-Cfc. 

tH^T-ife 9 , ^m»n y Kl 3 ©7&fc«:X^1-5 r i: 

So 

[0151] raxiw±9, ffirssufcfg4oig«iW7^l8o 

[0 1 5 2] _h3$Lfc4 3tcHiS©^lg©m«iS^: 

tv^OT, WJ6 LfcHS 4 ©7#tB©»-a-i: PWfc, s/ 

[0153] (JB6©fHlroVft:|l*«6Ktt'J&) ■ 
7»4, *Jttt©#MKJ:&ttmfc«*XN£9m©*HI 

[0154] "f "0 

j£SS«-ett» iHrsfcLfc»i©*jlS©»*fc*jrt3«** 

&g«g-efcS««#*8S«&i: LT, 9 ©ft 

ajJC»«*l 0Sr#AUfct©SrfflV\ ^SfeSSdmS* 
*-yi4t»9#»t, £P>IC««*-V1 4©F ( 9ffl5l3. 
S§«#1 0££«-rs, t4WIMI««tfc5 
KtfHHMKi: LTrtfffcWtttl 0£5E«bfcmBS* 
-VI 4«:fl!v'>5«J5£i: UTV>5. 
[0155] £Ub© £ 5 HMt bfc* jiit©»«©m« 

@#»i£8Si: LT, ftU\mn.ftl 0£3fc»Lfcm«* so 
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—vi 4 srfliv-cvs -tizx'o, UBS*— v l 4 ©51 
P®8l«r^-r5wi:t?, ««&;6S33iS-r£«6HSr£3E 

[0156] i"**>t>» WB(!*««««bl i fcAit-r 
5ttlcS»*-Vl 4£8ft-r5- il-4 9, ttBtttf 

4©HP«i5^*»e>Ait-r5«a$jSE* J s^ 

Sft, x£ffiffl©ffiaU^Sl*^©Siim^iS* s Sfa$ 

[0 15 7] Wj£Lfc«*©*§-EH\ *at&3iltt3 

Jffl3£ffeKl©5*)-C*RI©iB!l)E*f*i:'!e-3-rv^5©l4, 
ttBJK3iBft3 a, 3 b23Zl©4MtfclR6>*fCVVfc©fc 

atu-c, **it©»iB-ci*. mm$.m%iism\zmm*- 

vi4Srfflv\ fl«#— vi 4©HPffiaSrlSSi"?>- 

1 ©*-C**»w»«UfcvH!B*«r § SEP 

[0158] ±3$ Lfc 4 5 *HiS©^fi8©mas^; 
•ftfljeatt-cii. wjg^fcfcsttwiBiMii©*-? 

[0159] (JB 7 ©3U6©l*ftS : IMPS 7 |c#ft) B 
814, *^©7&1ifc£5*8*fc5^g«!IJeSB©«B 
*j*«*r*-t-Ht?*> 9, 07i H-»*fcr4|Ei]— «F**r 
W-LT-t©tMJ**«U rrTI4*45«»Ko^T 

[0 16 0] *%fl.©7gffi©Wtt&3X&AI 
S^ST-14, Wi£LfcS&6©!SiB©7&flBl-*5tt5*«* 
-Vl 4©*ffllcllftwyXl 5<Sr&9ttf7. 
J: 9 m«^©^-65 9 SrSSg-f 5, i-Jfc*>^*«&£5Hg« 

PI»i-5fl«f*:^vXl 5 Z®.Z>-'£t>ii:Zmj£b UT^ 

[0 16 1] *«"C»4, fimflswXl 5Sr^Stfl 0 
±9 fc*«*©*V^»|l-Cf|5*U Km^wXl 5© 
£bffi>&:ffin&l Olc^tttlLfc^ai-vXi: LtML 

[0 16 2] a±©±5K**Ufc**lt©»tl©«« 

1 5*»9-W-»tTV>5wi:^J:9, KlSfrvvXl 5 
14, Rl^3tl=*s»t5 wXi:B«©JKa-Ctt18ifi©l^# 
Sr^x, ««*©»rtHtSrPlEi-*fc»v HS*t*fcft 
5tt*ft*j|l ©*-C*IRlcjBftUfcv^i*«:i*»wP 
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[0163] -rttfrh, S«*-^l 4 -ejEtffcitfc.fi 

ic— «M£©rt^fW*fca«4**wi:J&s-C*5. * 
fc, ft««-CH:3l«i*K»*.fcJtfc«I*KiiAi-5fMt 
^©^SrSfi-rsr tiS-Cf , «&K.fcS*§*fS3-©fI 

[0 16 4] rittcis, niji£Lfc»6©jii6©7&lli© 

[0165] Ji^bfc J: 5 l£, *Hl6©^1ll©m«iSE:£ 

-cv>5©-t\ «jB33£«iJCl^©m«iSe»«HS:ttfflS 
&S\Z.J&ZXfBm-tZZ i^fSSfcft. BtJj$LfcSg6© 

[0166] wmw) ±iaic*jv^-c. iifti'^xi 

5 ©**« k LT, Simff 1 0 X <0 fcfS«*©/h £ V^fcfC 
£fflv^5*§-§-K:<4, H7©#-a-il±iitcDflwvXfci-5 20 

r ticj;^, 0 7 <omm<omi&<om&kfti8i<DVFm$h& 

[0167] (Sg8©H;&£©^lg : §S5fc«8i:i*N&) H 

9 ra, ©i^gic j: 5 nmx&m&m&mm<owat 
© 5 „ 

[0168] l-fcipfc, **&©^llg©««i£5£iR£iig 
fc&mtt*. «3fibfc»l©*«©»«H*Jtf5flMt* 
SISfSSi: Lt^^o^ h y y-fT^"7~r\ 6£« so 
v\ z\<0^^9o^ MJ y^7Vftl 6©*ffESrffi 
»eftKi CiB»tTiS«t5«*i LTV^S. 

[0 16 9] :;t> •vf^'B^MJ y"7TS7~Jr\ 6 
14, «fcjf KSi«#«*3lHi-fc£«±fc:i5:|*©*f*:«:ffi 

[0 17 0] Hi 014, W^n;* MJ ?77yft® 
— «ttfllJ«««r*i-H-C*>5. -r^fc, Hiom^-r 
£ 9 t£, SttWMi 10 1 ©-LKBSmfWB 1 0 2 fcft 
ia, - ©SittfWi 10 2 ©.hlCT >x^^^-Jl 1 0 3 £ 

[0171] fti3, 01 0T-I4, T V^-^SI-T-Ji 1 0 3 
f4n^T?*>5*s, M<07yft*?It 4<.Hl^fcit 
5. -^^n* hy s^r^T-tt, a*, SISfSSEK 

4* £ fc 14 R y f-feft © T ^ T-m+JM ZMlfrt 5 © 
^^n^hy y 77V7 1 t©-JKfi!) 
tatLt, /ML It, sPBttT-ife'?, S«*»fcK3g 
T-£Sfc**fi£gltwiILTV^Ci;4^f fcit*. 
[0172] £U:©4 5 lc«^Ufc*^JS©^llS©fl« 
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[0 17 3] SfcK, flH8«5£«£fil3£&«-?l4, SSI 

*-L.T, witfcffiRff*©«aS3£«>«lCii:S^-f 
7by S '7 , 7V7 1 tl 6©i£#E£&LT, 4HHe*K 

1 icK«fntfiossflr»^« 5 *a:sr tsrtia 

9, T^7^K:tti-5j^«j£Sl4i«fim*©«®!£«5 
Wit© (8) st©,fc3l-, fl«# 

rt©fW*«ftttwm*»i|E*«cRjt«-*-s*»fcv a 
^©s^icat-t-s-""^^ y^yfti 6 k 

[0 17 4] «;ttf» «a«*KlC*«r«*UT*t« 

&¥it£5T-4 9 hi) 5'77Vftl 6©:*t;*l4, 
^Sr^Kii-5T^-^-©^l l%KlftS. tc*, 
-<^o^l«y •y^yft 1 6 «4, /MT-SI47yf 
■^-efcS^, *H16©^lc4ittf±t9-®/h^©T> 

[0175] ±3£Lfc4 5 tn, #*lfc©?&ffi©««fc5S; 

sgaa^e-m, fm&££flrs**mMfls3Jv 'ha 

[0176] (JB 9 ©%;tt©&tt : 8 ® 

1 114, *IQfi©^«BlcJ:S««»:^«»:€£«©« 

fcf*UT*©lWi**i*u rrT♦l4^^e5^B^^cov^ 

T©^a^?>o 

[0177] -r*t>fc, *ni£©^«i©mas^y8sa!i 

^gT-14, tt^Lfc^8©HJ6©^lc*Jtf5^'f ^ 
o^fP y7T-y*r-r\ 6 &ttM£4bKl i:©rat-, SI 
««:«1 7Sr»Ai-5»fi£t tTV^5. 

[0178] £Jl±©4 5 te«*bfc***©»«©fMI 
&5£JRgiS!l££ieK:*i^TI4, -^-f ^n^ J^y -y77> 

t-ti ek&mi&toKi k<Dr$\z y sim««i 7&jfA 
LTv^^,r iictu, *jffl«<feK i ©sim*#, ttwjt 

let, ft*LT«6*r*T;fe3::fc#-e*5. 

[0 17 9] i-^Cfcfc, ■^xr^n^. by 5-77^71 
6 ©a5SitS^&»l4, 3JflS15©^fei:e«ffia©Si 
Stlc4oT^*5„ S(F3«Ufcm8©*l6©^1l8©E9 

te*i-j:$fc*jST?ia, ejB^a*^ajjt«>Ki-efc5 
fc*, ttnitttflt i ©«ifi** s «jB!i5e«5K i ©«afi^ii!i 

^^©SSJ-4o-C^<k-f-5*-g-l4, ^Srt©SEft 

jMMfri-sfc*, «aassflr»*»r4aE{b-r«. ^^fc 

«>, »«**flS*5**v^*S-lcH:» H 9 ©«^.Sr«ffi-t- 

[0 18 0] ritKttLT, HI 1 \z^-t^mM<0^m 
T-14, Ts(9nx hV y77yftl 6 k&ffllZVo'Btl 
t©IS^fI«t«l 7Sr#AUTV>5rt^.t»9, -vW 
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t£l 71^5. r©fcit>, ttSH^tfeK 1 IOgB1-5S!« 

l 6 ©ftjg&gfcuafcSJlgfciH" , ^^n^hyy 
•^7>9"f-l 6 ©;< y y HI •£©££ C, ?c3i[ LTfiOSfe 

[0 18 1] $£>lc, fStt#«l 7©J?££figLT, 

[0 18 2] ±ILfci?l:, *HJ£<D®fiiom«jS5i: 10 

tta&ibK i ©^m^ssi^fc 
i ©iag^as^a-fSfferoffigi:: ioxffttss^ir 

[0 18 3] (*1 0©K5|©?g1)g : 9 lC*fj&) 

mi 2n, *mM<ommz£z>mm$&mmmi&£w.<o 

*K«J«««r*+H-ca5> •> , 0 2 8 k H— WKfcttB— 
[0 18 4] *3U£W^ffi©*«JK*»ffjafl 
[0 18 5] «±©±3fc»j*Lfc**»©»ll©«»t 

K5»«Mij£3£Bfc*5^-ctt, mm®.m%:m&b l-cr 

M7>ftl 8tr«^T^5r. tick 0, ttail^«J® 

1 tuna* 1 9 assart- s. r©*g\ rhjsw^s 
[0186] -fft*?^, Rdas i 9 ii, nMm*m&®. 

(I) ©Rd&, ^lUic (A) ©R<liS©2Sll 
RMryrti 811, P3flHfc©a«flrftfT* 
57vyttJl>5#, iEAif*>t>*»— ^-©R{iiS©^Sr 

»* B«JB©n«»Tl'^l 8KI4, ^©T^x-^-t 

[0 18 7] 5fefcJB4©WMj|Si4:UT, &Wfe®> *o 

i"5 r t lc i o TK^^f < ft 5 mi^^RR Lfc 
HBBTl'y*-! 8«rEV*T» 
i£§:fBT :^"*-©«ft#|t!i fcjEA if*, & sWaR- LTV^ 

J:oTP3«*l 9#«aS*t5*d\ -*fc«**rtlH: 

©, SBT^^^tffcHfcfatORaBjWfr©* 
SrSft-fSr irl'i <3, Sft5l°)#©Rffi3&j£#2: LT 
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So 

[0188] JbJfcL'fc J: 5 1', *^J6©^JS©m«i£SC 

•BaBBB-ci** <sst^[R)©Mft5«am«SE«rSff 

Lftv^J: }i:ltv^o-c, S/NifcBWca«aj&l* 
S. «r A ± S * 5 r t *> 5 "SJ « i: ft 5 . 
[0189] (mil ©aa©x?tt : fl|*JS 1 0 tC*f 

fi©«S*fifc««r^i"iaT?*>!J, 0 9*i.fctf|g|l 1 
— BBfcttH— W*frttLT*©tta**»U 
HAftSW^^ov^ro^iS^S. 

[0190] *njt©»is©ma«s«SEiB 
samrtt, ttF^Lfcm 8 sfcjijs 9 ©hje©^«iic*j 

ttSBaBaaBBfc URM^^n^ b y 5-77 

[0191] rrt% RM^^n^ h y 9 77yf 

720(1, *ttffi©»*«\ BB*ifefcI**rJll*.Sr. 

[0 19 2] HI 411, RBSE-^W h y j»77 V 

ft2 0©— jRW«^JSr^HT?*>5. ft**, 014 

[0 19 3] -Tft*>*>, El 4lc^i-<t5^, 7>ft 
B*fcB0***fctta*ttiU»*:**.5:: £T*, Rd 
jt^^n^h!) •77'7yft«:Mt5ri:*5f# 
5. 

[0 19 4] ft*5, Hi 4{C^Ufc- /,? ^ — V"f71 / Tf' 

So 

[oi95] k±© £ o \zmj$.vttmm<Dmm<onm 

BSta*a®ttfifc*s^THU m&8E£g«3§i ttR 
fiS^'-l'^n^ h y 77'7yft2 O^JB^-CV^Zi: 
let 9, WISIB 8 4^:11^9 ©^©^UlTfiS^fc^-f 

^n* hy v7t>t-)-<d* y h-efcs, mm&sis 

[0196] ft33, 013 -eil, Rdi^T-f i7 n ^ h y 
y -fTZsT-r 2 0 SrttJW^flt 1 icjSg^TTV^^, 
«lifi©Bl l(w^i-J:5tc, Sr^UTBffl-f 5 

Ml©fl«^gg{klc«#i-Swi:ft<, SftUfcBftW 
«Sr=fTft pet *s-5Tlg t ft 5. 
[0 19 7] Ji^Lfciptc, *5llfi©^B©««jSES: 
««ffl^S-Cll, 1 ©f»**tftt»£«K 

1 ©B«-^a3S»»*©««K:J:orB{tt"5»frK 

3£Srtfft5 wfcioSpI|gi:ft5tf^9t?ft<, S/NtfcM 

[0198] (Hi 2 ©*SS©^flg : 1 1 

«) H15J1, *H«5©»1ig^J:5«««SC«SSSS« 
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«©*K#j*«fc»i-H"T?fc V , H9ii.fct*Hll 1 
»4&ft5«B#K:oV>T©#-:£^5„ 

ioi9 9] -t-fcfc>*>, *nm<w&m<owm&i3£giBtm 

5£&ST-I4, SfjaLfc»8 4fciim9ro*iS^«llcfc 
[0 2 0 0] ffi%©H 3 01::, S£3fe§y©mB*SE&£ffSS 
^■?-SrRH-»«»K^-C««-r 5 £ t l4EIST-fc5o 

[0201] La»L&ase>s ^^D^M^yf 
•?-©;$«;®©_tK, £ h i^mmftm t m#-% a - 
tic it), ^trtsnttWtHftiStfSwi^-et 

[0 2 0 2] i 1 6 li, &m-*4?v7. hV yT'Tyf 
•T2 1©— Ktt«J*«tr*i-H-C*>5. 
[0 20 3] fib*.. 016tC^ti?C T^ft 20 
«©-kfcJR 2 SIl^I 10 5 Srfiia, *©-hte«* 

S. 1 0 2 4: IB 2&m.fcm 1 0 5 14, -rn^rn 

«*a**fc5fc©tf«v*&;h,5. Ti'y"^*^* 
10 3fc#L-C, ttttJIl 0 6tt-HD^*< b&9># 
-j&ftT-fcS. 
[0 2 0 4] 4*5, HI 6l42JI«/dc©#£"Cfc5a*, 

[0 2 0 5] El 714, #«-^-f^n^ by yT'TVf 
•^-2 l©AS6«jy ^— ^n^#ttSr^i-H-C*>5. so 
[0 2 0 6] i-fc;b*>, HI 1 7 p l£, 

5Cft5. illgff5SS©^KISft#tti51ST-f-5 

»Sr31»J-r *». 
[0207] «±©.fc 5 ic»^ufc**i£©^fig©me 

bV yfT^7")- 2 lSrjav^-cv 5 r.i:»ci: 9, MIES! 40 
15. 

[0 2 0 8] HIS T-14, ^a^hlly 

t b t^x^2 1 trtt»jE4Mrifcat*arrv^s*s. M 

[0 2 0 9] JbiEL.fc.fc5t;:, *%ffi©&ft©*Btt£; so 
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aAM&ttB-Ctt. **J£4Mr 1 ©W«*6*tt»J©lfe K 

«5HT-^«i-5r tast?# , £e>fcteffl^&&©l8S£ 
[0210] (* 1 3 ©*J6©^si ; n&m 1 2 te» 

J6) Hi 814, *JHI»*ttKJ:S*attt*aAa£ai 
8©aS*fifcffilSr^i-H-e&!9, HI 2 8 iH-«*KH: 

a-Rov^x©**"**. 

[0211] *jat©*«©ttmfc&8xa 

S^gT-14, flt^ufc^3l?©«^ic^it5m«iS2ISfi 
Sit tt§S«itl7yrt2 2, *fctt**ti;:SMaL 

[0 2 12] rrt% lWiiei»7yrt2 2 
14, ftR¥iBJb£ Vttft b &!SmZ<P-£>MmzWi Lfc« 

^tutist), -t©— atrial 9(w^-r„ 

[0 2 13] S5i»7yft2 2©*t41»il4 > * 

fs«t«©«F^w>'tr-y^©i/2i*sii-cfc 

[0 2 14] H2 014, S2®«J^§Stt*fT^7 t ^-2 2 

©y ?-yn^#tt^tltfc5. 

[0 2 15] H2 0 3 fc, vtT— *V*W:?jr 

i44rtt-r, ^ic-^©a^$r^i:s>eis, v^sjitt 
■c t -c # 5 r ^ t -r z macr s r t a* -c * s . 

[0 2 16] *BSfC(4, «i®¥ffi5r«JE£-r5r.t*s^-5I 

{S««*fc*ra:i-5**a*©** $ £ LT7yftS: 

[0 2 17JH2 1I4, ::©#-£•© y ^->n^#ttSr 
^tiT?fc9« *>5*(SJII**K±!fls«fflpriBi:*5. 
[0218] £Lh©.fc 5 fc*J*Lfc*Jia*©»«©*«l 

ftS©<£ffipriBSifi»ffi©$lt$ Sr*Sti-5 r t *5Xt 

[0219] ±i$Lfci?i^ *KJS©^tS©«KK^; 
««aj3e£B-c-i4, Kay^ff 1 ©fim^ds&jaije'fes 

i ©iaS-^fflS^*f*«i©jftfficJ:oTa;fk:i-5»-g-tw 
fSHT*^ffii-5r fc*s-C*» $^tcttffl^iK®©iaSSr 
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[0 2 2 0] (Jgl 4^HiS^US:fi*«l 3\ZM 

j£0 02214, *mm<D]&m\z£z>n,m&3£M&fflmm 

WtD&LgmfS.M&iF-fm-Zh 9 , 0 2 8 t ra— HfSf K1I4 

^jcoi^t©^^?., 

[0221] -rft*>*>, *nis©?g«8©m«issaisffl 

b LTV^o 

[0222] 1323 (a) (b) 14, ^^-f 5^ 10 

7^ft2 3 ©-*»«j«««r*-J-H-C*>*. 

[0 2 2 3] i-frfc>*>. 023 t^-Ti ? In, */<>f 5 
^7yTt2 3IJ> geffiS-fT^T^©— ttfet), tf 

[0224] 023 (a) 14, 2tfc<0*ffffi«ri»#t« 
[0 2 2 5] 02 8 (b) 14, 2*©*l|LfcM* 

*:Ri£&v\fc<t>©-efc?>, rttSrT/w^^^^^W^ 20 
[0 2 2 6] ro^5/kr>ft2 3li, ^©^tf 

[0 2 2 7] £L-h© i 5 (CttjftLtofcJHtOJgttOtttt 
1 3 omkoj^ttTRn Lfcteffl «rt6Ha£»fB«©Sfc* 
5. 

[0 2 2 8] _h3$L*:«fc5i-. **i6©?£lig©S<Ki!£5S; 

3££*Tft 5 r t *s^TI8 i: * 5 tf 9 fft < , i£v^iK» 
ilt«it5rtm, fcfflJS«*©WSE&?fft5 
£<StfSft<ft?>, SfefcS/NifcJfct«c«*»j£*Mt«: 

[0229] (mi 5<D-mn<w&m ■■ shjjssi 4ic*t 

JS) 02 414, *5IJ6<0?gffitcJ:5«ffltJS[SaiffjB!I^ 
g©tHS»fi£fil«r^i-0-Cfc 9 , 0 2 2 i 1*1— £&ttct4 

R-«F**rttLT*©i&w«:«*u zzxttmttzu 

[0230] -$-ft;b*>, *:%iK©;gtt©mttttftS£ii!i 
^e-cii. ajjfiLfcsgi 4«?*is©^«i»c*5»t5«« 

•tzpimx<><<< 7/>r>"r-f2 4zm^zm&t ttv^ 

5o 50 
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[0 2 3 1] 02 514, RI^7/V7>'7 1 t2 4© 
-«5:&5«fi£fl»J £ Si-H -e 5 o 
[0 2 3 2] tc*©*^ TA'T^x-m, 

tt«r*-r5*»rtM£T:^-™JS*Lv\ ::©#£• , ^ 
[0 2 3 3] £JLh© 4 9 tc«j£Lfc*iy&©7£flS©mB£ 

«S«*«©K1Ik:*sv*-ch:. «««3lgf§«i: UTP3 

i^/^7*7>7t2 4S-ffll^TV5Ctlcj;*), UtT 
SBfgl 4 oMtO^ltM Ufc^^V 9*7Vf 1 2 
3«r«v*fc£4:fcJ:5fWl«rfH-S©fclO*.T, *'<-r 

«i£i£gfi3£g£_L»f 5: S/Nit?rl6]Ji-f 

[0234] ±34 Lfc i 5 *Jttt©&tt©m«8&t 
*SJBI^e-C»i, tt®l5g<feff 1 ©SS**#«iffl5£«5B 

1 ©*«*«*#*»©*«(£ ±oT*<t*-5»*fc 

Jt&fr ft 5 r t as-eifg t ft 5 tf *» (5 fft < , iSv^Ssgc 
«SI8-C{£/S-*-Sw te/8;ii£$fc©SI&£^ft? 
iBJ?#ft<ft9, £e>KS/NJt©ffiTli:J:5«lJ£*lt£ 

©jBftSrt&jhbr, sfcjfcufcaftajesrfTftsrta"* 

fgfcftSo 

[0 2 3 5] (116 ©*ifi©^fl| : Bt&g 1 5 fc» 
«) 02 614, **!S©^lci5mffiS^«Sffll^ 
«©«5l«^JSr^0T?fc •? » 0 2 2 t g^lcji 
|^-!^-§-5r#bT^©lft^Sr«'lilSb, r rTliSft 5.135 

[0 2 3 6] i-ftfe*j. ^%K©^tt©ttttfi^(aittn 

?7'7>'7ti: LTS^ttT-Y^n^ h y s'T'^aV 
7/V7yft2 5Sr^V^«fi£i: LTV^^o 

[0237] 13 2 7 14, V/f^n^H) ?^7/<^5* 
T 2 5 ^-T0 T* h 5 o 

[0 2 3 8] -^^^13^ h y y7*7/^7/l'7>'T7'2 
5 14, 0 2 7 51", v-f ^ f, ]) y7*Stg^ 

rt^ti. r©4 5{w-^-r^a^ by yT'StRJt^ 
xs<'< : 7/i'T>Tl-&mm-i-Zb. ii^©^^-T7/WT 

>-x^-t*fty, afiBte«i-5»rtH4«r*uftv\ ^t© 

¥fH"H4©^^-1'7^T^-7-Sr«fi£i-5Ci:^ 

[0 2 3 9] «±©4 o l-«^b^2ti:|ISS©^flg©«K 
K^«SJBl3£«f8Ktev>Tt4, ««&2lg«S§i 
-f^n^M) •yzf*.'*^ 7/^T>T-T2 5Srffl^■>TV^5 
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/NJt€rJSj±i-5 r tas^t 5. 
[0 2 4 0] T^^/hMTfet). SS^Sr 

[0 2 4 1] Jt3£LfcJ:5t-. **16©»«©««asa; 
Sgjftl^ST-li, tSJB!l3e<»KlOSI«^iS«jf!l^«5» 

«HT?«ffli-5 r. t di-C*#, &/lE««©SiSS:frft ? 
©JBflsfcBJhb-C. JfeSLfc«««S*tT*5ri:39S-5r 
[0 2 4 2] 

[3S§g©Si*] y±fft^Lfci5ic, *389§©*fi&»5fc 
sga^aiciixHt. *««ejR«F©fi«««#-e^ 

[0 2 4 3] «*8©»flttfc«#rt-3J:$fcL 

tv^©-c. saa^ife!a^©miK^ejgfisfflSrffi^sK 
[0 2 4 4] *fefc, «tt»moii««ttfi.tn»»9i 

[0 24 5] EJLktCfc 9 v JMIt*flc|tJ|L-C»£-*~SfK 

iciSfitg, wtffltt. /haft, jc«*©fc»o4s-a*« 
[iBoffJiftm] 

[01] 4&9!lcJ:S*tttt^AJ|£aSK«>)glft>Jt 40 

[0 2] *56W^«t5«««^«S«^g©SS2©* 
ii©»fflfr*i-#j*H. 

[03] 4&HKJ:««mfc*tMII&ttaa>*3 0>X 
lt©»«*r*-*-fllJ*B. 

[04] *£Wfc±5*««sJ^£85tg1i©||l4©0S 
*©#fflfcjj*-t1ft*BI. 

[0 6] *»Wfc:J:5««a£^gffl£3£B©l&5©3S so 
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«©»«Sr*i"«j«H. 
[07] 4&nicj:Sttm^XiUSKB«>JI6©JC 

10 8] *&w\z£znm$L&te&mm%iW<vm7<om 

[0 9] *£EKl£5«««5«aB£iBJ£3£fi©fil8©IS 

ig©7¥Jg£*-r«j£0o 

[01 o] ^/f^-Y^ by »y^ryftro*Stt!) 
*->-n*#tt£jjH-g| 0 

[011] *36^trj;5«ffia6^«ffiJilS$ie©»9© 
IBS©»«*r*i-illl*BI. 

[0i2j j&pskj: sm«jfesaisja!issa©» i o 

©*JS©^lSSr^-r«j5K0 o 

[013] ^HKJ:&maKXK£a£3tBft>JBi l 
©3WS©»««r*iHlJ*B. 

[014] g E«»T t©-«Ki^Sr*t0. 

[015] J; £BB&3tB&jRj£&B©£ 1 2 

[0i6] igfigewryftroy^-^B^ttt 
£*-r0„ 

[017] SSICgSiMTyftO-lKS!)!) *-^n 

[018] 4s«l99lcJ:«fnNlE^Mtn^KCoJBl 3 
©§«S©»B«:*i-«/*H. 

[019] ^/<W9^r^f-©-*ft«3B«r*-rH. 

[020] n«^^-f ?A-r^"^-©— 
0. 

[0 21] -vffuxhV y^/^5^7yttO- 
««j«5t«r^i-0o 

[0 2 2] ;MS91KJ:Stt*tt&BAM&&B©Jll 4 
©X*©»B**-*-«J*H. 

[0 2 3] tt^£K£S«Btt4CBKH&llB©*W 

*^-r«^0 o 

[0 2 4] :rafiKJ:S«B&*BM&iftB©B : i 5 
© ©j^fiS S:^i-#fi£0, 

[025] «B*wwMEfc.fc5fi*t*K9ii-5fc»E>©« 
[0 2 6] ttmicz&wmm*m&mi&m«>Ki 6 

©**©»« *:*-*-«fifcia. 

[0 2 7] tt*^©«m£B&a£KBlcttt*Stt 
B&a&elgfBSI© y ^->o^#^5r*-r0o 
[02 8] l/4**«©]B[a«rKM-i-5fc»©SW: 

0o 

[0 29] ^-f^n* b y *y^7>rtro- 
^i"0 o 

[030] pa%&-r4? h y y/xyTt©- 

[flF#©SftW] 

1 -ttffJMMt. 
2-auif, 
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